Logic: Standard, Special 


and Programmable 


In Brief... 


This selector guide is a quick reference to Motorola's vast 
offering of standard logic integrated circuits. In TTL, popular 
due to its ease of use, low cost, medium-to-high speed 
operation and good output drive capability, Motorola offers 
both LS and FAST. Motorola’s CMOS portfolio includes 
MC14000B standard CMOS series devices, High-Speed 
CMOS consisting of a full line of products that are pinout— 
compatible with many LSTTL and MC14000B standard 
CMOS logic devices which offers designers a solution to the 
long-standing combined barrier — high speed and low 
power. Motorola’s Emitter Coupled Logic (MECL) is a 
non-saturated form of digital logic which eliminates 
transistor storage time permitting very high speed operation. 
Motorola offers five versions of MECL: MECL 10K, MECL 
10H, MECLIII, andthe recently introduced families ECLinPS 
(ECL in picoseconds) and ECLinPS Lite. Also included are 
timing solution products such as clock drivers, clock 
generators and programmable delay chips, high 
performance and communications products such as VCO’s, 
prescalers, and synthesizers, and a wide variety of 
translators, low-voltage bus interface and serial data 
transmission devices. Field programmable logic and in 
particular, field programmable arrays, have become the 
solution of choice for logic design implementation in 
applications where time to market is a critical product 
development factor. In addition, reconfigurable arrays have 
been used to enhance Customer product flexibility in ways 
that no other technology can match. 
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INTRODUCTION TO 
MOTOROLA PROGRAMMABLE ARRAYS 
AND THE MPA DESIGN SYSTEM 


Field programmable logic and in_ particular, field 
programmable arrays, have become the solution of choice 
for logic design implementation in applications where time 
to market is a critical product development factor. In 
addition, reconfigurable arrays have been used to enhance 
Customer product flexibility in ways that no other 
technology can match. 


Programmable logic not only vastly reduces the time 
necessary to implement a static design, but significant 
product feature benefits can be realized when hardware can 
be dynamically altered as easily as software. 


The reconfigurable Motorola Programmable Array (MPA) 
and MPA design system maximize application flexibility and 
minimize time to market by delivering a gate level, push 
button, programmable logic solution. 


Design Capture 

Logic system designers have two basic options when 
selecting a method for capturing their designs. For smaller 
or very regular designs, schematic capture continues to be 
a popular design entry vehicle. With the increasing size 
and complexity of today’s designs coupled with decreasing 
design cycle time requirements, many designers are turning 
to Hardware Description Languages (HDLs). 


The MPA family was designed from the outset to be well 
suited to both methodologies. The output of logic synthesis 
compilers maps effortlessly and efficiently onto the MPA 
architecture. Unlike other FPGA offerings, the MPA poses 
no significant architectural limitations for which the designer 
might otherwise have to adjust his schematic design 
techniques for. 


Push Button Design Implementation 


The MPA design system minimizes training investment 
and automatically generates design implementations which 
meet timing constraints. 


The gate level logic and abundant hierarchical routing 
resources of the MPA device present a rich implementation 
media for design implementation. MPA design tools 
understand and optimally utilize the MPA device resources 
so there are no elaborate rules to learn or design 
modifications required to begin design capture. Staying 
focused on end product design rather than implementation 
tools or device architecture gets the design done faster and, 
unlike other programmable solutions, without programmable 
logic device specificity to impede future design migration 
efforts. The combination of automatic tools and gate level 


architecture is ideal for traditional schematic driven or high 
level language based design capture methods. In fact, logic 
synthesis tools were originally designed for and produce the 
most efficient results for targeting gate level devices. 


A design is analyzed, optimized, transformed into MPA 
cells, partitioned, placed and routed based on timing 
constraints for all paths in the design — automatically. A 
netlist from one of the popular design capture systems or an 
existing XNF or LPM netlist is imported into the MPA design 
system. The logic is mapped to a series of MPA cells and 
the entire resulting netlist is optimized and checked. Based 
on a simple clock specification, the MPA design system 
generates timing constraints for all paths in the design. 
During automatic partitioning, placement and routing path 
slack time is constantly redistributed insuring only the 
resources required to meet timing requirements are 
consumed. Because MPA tools implement the design 
according to constraints, tool induced design iterations are 
virtually eliminated. Completed layouts can be transformed 
into device configurations, as well as annotated simulation 
netlists. A layout browser is also available. 


The MPA design system also includes complete on-line, 
hypermedia, help covers the device, the design system and 
the integration kits. Integration kits for Viewlogic, Exemplar, 
VHDL (1076 and SDF), Verilog (OVI and SDF) and OrCAD 
are included (contact your vendor for additional kits).All 
these features add up to a powerful yet extremely easy to 
use design implementation engine for the MPA product 
family. 


Design Importation 


Designs can be captured using schematics, a high level 
language, or a combination of these entry methods using 
commercially available design capture and logic synthesis 
software and the appropriate interface kit. Alternatively, 
existing designs can be retargeted from other 
programmable logic devices to the MPA device using 
commercial logic synthesis tools or the powerful retargetting 
capabilities provided with MPA design system. 

Design importation begins with a netlist and an optional 
clock specification file. The clock specification file provides 
a mechanism for the user or design capture tools to 
document system level timing requirements. In addition, a 
rich set of attributes can be attached to specific components 
or nets within the design to specify timing and design pinout 
constraints. 
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A retargetting rules file is read and the input netlist is 
transformed into a series of MPA cells and associated 
interconnections. Rules files provide a mechanism to 
perform attribute mapping, cell mapping and macro 
expansion. By creating custom rule files, the user can 
extend the importation process from arbitrary sources. The 
MPA design system comes with rules for it’s native 
library/EDIF. The resulting netlist is optimized to clip unused 
logic and remove redundant logic. For example: each MPA 
cell has programmable input inversion capability. All 
Inverters or non-inverting buffers can be removed from the 
netlist and replaced with signal sense information attached 
to each input. 


A series of design rule checks are performed to insure 
design integrity before the layout process begins. 


Constraint Generation 


Timing constraints, the optimized MPA netlist and static 
timing analysis is used to generate path slack constraints 
for all paths in the design. Each unique signal pathway 
between a register output and a register input throughout 
the design are enumerated. The total logic and estimated or 
real wire delays along the path are summed. The time 
between the active upstream register clock edge and the 
next active downstream clock edge minus the downstream 
register setup time is subtracted from the total path delay. 
This difference is called path slack. If any path in the design 
has a negative slack value, the implementation will not 
function at the required clock rate(s). 


Path constraints are utilized throughout the layout 
process to insure that a design implementation which meets 
timing constraints is automatically generated. If no clock or 
timing specifications are provided, the MPA design system 
uses the fastest possible clock based on very small net 
delay estimates to generate the path constraints. This 
usually results in the best possible implementation, but may 
take longer than the time required to generate a satisfactory 
rather than best possible result. 


Contrast this to other programmable logic design tools 
which only provide manual net constraint annotation or net 
criticality assignment. In these cases significant effort is 
necessary to generate constraints and many costly 
iterations are required to tune these constraints for a given 
design. If any changes are made to the design, another 
costly round of iterations is required. 


Autolayout 


The autolayout process makes use of the hierarchical 
organization of the MPA device to minimize run time and 
deliver implementations that meet timing requirements. 
Designs which have diverse timing requirements are ideally 
implemented because path slack estimates are refined 
throughout the autolayout process insuring only the 
resources required to meet timing requirements are 
consumed. 

The process begins by flattening the design and 
partitioning it into small component groups of approximately 


the same size called clusters. A cluster boundary delay 
estimation is applied to pull the most tightly constrained 
paths into a minimum number of clusters. The clusters are 
then assigned to zones talking into account zonal boundary 
delay cost and relative zone placement delay costs. Other 
costs like total number of port connections per zone and are 
also considered. As assignment proceeds, cluster and zone 
boundary delay costs are added to each path and slack is 
recomputed. 


Next global placement and routing is done. Global routes 
begin and end on either I/O cells or port cells. Intrazone 
placement and routing is deferred to a later phase. During 
global routing all the port cell and I/O cell locations are fixed 
and the connections between them established. High fanout 
nets are constructed in a highly regular manner to insure 
efficient resource utilization. As in partitioning, slack 
estimates are refined throughout global routing. 


Finally the intrazonal placement and routing is done. 
Cells assigned to a particular zone are placed and routed to 
other zone cells or zone port cells. Port cells and core cells 
are constructed to allow port swapping. Core cells can be 
routed through if necessary. Allowing core cells to act as 
routing cells allows dynamic adjustment of routing 
resources within the zone. Dynamic resource adjustment is 
a powerful design specific adaptation mechanism. 


This process produces a layout from which device 
configurations, delay back annotations, and chipviews can 
be generated. 


Incremental Design Support 


When _ specification changes _ necessitate design 
iterations, simply push the button again. Constraints are 
automatically recalculated and autolayout only reworks 
those portions of the design which have changed. Full 
incremental design support means simple design changes 
to facilitate design verification can be made quickly and 
easily. 


Delay Back Annotation 


Designs can be verified through numerous methods. One 
particularly useful method is the annotation of device and 
implementation specific delays back into the original 
simulation environment to improve system or device level 
simulation accuracy. A MPA device layout can be 
transformed into an _ appropriately formatted delay 
annotation file or annotated netlist quickly and easily. The 
annotated delay information represents the worst case 
delays for a given device speed grade. 


Chipview 


While the MPA design system provides a rich set of 
reports describing the implementation of a design, a 
graphical view of the implementation can be indispensable 
for reviewing overall layout quality. Chipview provides a 
graphical view of a completed layout. Chipview can be 
useful during initial design iterations to visually verify I/O pin 
placements before commencing PCB layout, for example. 
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Configuration 


A layout can be transformed into a device configuration 
which, when loaded into the appropriate MPA device, 
produces a physical design realization. Many formatting 
options are available. The MPA download pod can be used 
to emulate a serial PROM. Using the pod, device 
configuration files can be downloaded to a device directly 
from the PC or workstation development environment. 


Integration Kits 


The MPA design system can be used with a large number 
of commercial electronic design automation software. For 
each supported vendor, an integration kit is provided which 
facilitates MPA design within that vendors’ environment. 
Many of these kits are available from Motorola and included 


at no charge on the MPA design system CDROM. Other kits 
can be acquired directly from the vendor. Refer to the MPA 
Design System Product List for more information. 


Low Cost, Easy Access 


MPA Design systems are easy to use, competitively 
priced and widely available. Copies of MPA design system 
software supporting up to 8000 gates can be downloaded 
from the World Wide Web (WWW) at URL: 


http://sps.motorola.com/fpga 


Complete kits including download pod, evaluation board, 
MPA device, CDROM and documentation can be ordered 
from your local authorized Motorola distributor or Motorola 
sales representative. 


Fast, Efficient Derign lmnplentation With Minimal Investment. 
That's MPA! 
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Motorola Programmable Array 


Design System 


DESIGN 
SYSTEM 


The Motorola Programmable Array (MPA) design system is a bridge between a design capture environment and Motorola 
field programmable arrays. The MPA design system automatically transforms designs into device configurations to realize a 
design, when loaded into an MPA device. A design is automatically analyzed, optimized, transformed into MPA cells, 
partitioned, placed and routed based on timing constraints for every path in the design. MPA design tools understand and 
optimally utilize the MPA device architecture; this eliminates the need to learn a new set of rules and makes these tools ideally 
suited for use with logic synthesis. Full incremental design support reduces design implementation time and powerful library 
retargeting capabilities allow you to reuse designs which may have been implemented on less capable devices. The MPA 
design system operates on existing hardware platforms and supports design capture and simulation tools from more than 10 
vendors. All these features plus on-line, hypermedia, help make the MPA design system a powerful, yet extremely easy to 


use, design implementation engine. 


Features 

e Push Button Implementation 

¢ Optimal Use of MPA Device Resources 

¢ Optimal Results with Gate Level Design Input 

e Library of Common MSI Functions 

e Design Flow Manager 

e Design Retargeter 

e Timing Driven with Integrated Static Timing Analysis 
e Layout Delay extraction for post layout simulation 


Layout viewer 

Incremental design support 

On-line, hypermedia, documentation 

Supports all popular design capture and simulation tools 
Lowest cost FPGA development systems. 

Instant access; Downloading via the internet (WWW, ftp). 
Supports multiple speed grades 


Design Importation 
e Read Appropriate Rules File 
© Retarget to MPA Primitives | 
Macro Expansion 

© Design Optimization 
¢ Design Rule Checks 


Constraint Generation 
e Read User Constraints 
e Path Enumeration 

e Path Constraint Generation 


Timing Driven Autolayout 

¢ Partition Design Into Clusters 

e Assign Clusters to Zones 

© Global Place & Route 

¢ Zonal Place & Route 

© Continuous Slack 
Redistribution 


Chipview 
e Read Stored Layout 
© Construct Graphical 
Representation 


Configuration 
e Read Stored Layout 
© Construct Bitstream 


a 
LT 


Delay Annotation 

e Read Stored Layout 
© Construct Annotated 
Netlist 
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MPA1000 
Programmable Arrays 


Motorola Programmable Array (MPA) products are a high density, high 
performance, low cost, solution for your reconfigurable logic needs. 
When used with our automatic high performance design tools, MPA 
delivers custom logic solutions in minutes rather than weeks. And the low 
cost keeps those solutions competitive throughout the product lifecycle. 


The MPA architecture has solved the historical problems associated 
with fine grain devices without sacrificing re-programmability, reliability, 
or cost. MPA1000 devices are reprogrammable SRAM based products 
manufactured on a standard 0.43u Leff CMOS process with logic 
capacities from 3,500 to more than 22,000 equivalent FPGA gates. MPA 
Logic resources hold a single gate or storage element providing a highly 
efficient, adaptable, design implementation medium. Gate level logic 
resources, abundant hierarchical interconnection resources and 
automatic, timing driven, tools work together to quickly provide design 
implementations that meet timing constraints without sacrificing device 
utilization. 

Staying focused on end product design rather than implementation 
tools or device architecture gets the design done faster and, unlike other 
programmable solutions, without programmable logic device specificity to 
impede future design migration efforts. The combination of automatic 
tools and gate level architecture is ideal for traditional schematic driven or 
high level language based design methodologies. In fact, logic synthesis 
tools were originally designed for and produce the most efficient results 
when targeting gate level devices. 

High MPA1000 register count and controlled clock skew is ideal for 
designs employing pipelining techniques such as communications. The 
unique set of MPA1000 I/O programming options make these devices 
suitable for industrial and computer interfacing circuits. 


MPA1000 Family Members 


MPA1016 
MPA1036 
MPA1064 
MPA1100 


PROGRAMMABLE ARRAY 
3,500 to 22,000 GATES 


Multiple I/O from 80-200 I/O Pins 
Programmable 3V/5V I/O at Any Site 
Multiple Packaging Options 

Fine Grain Structure Is Optimized for 
Logic Synthesis 

Programmable Output Drive, 

4/6mA @ 5.0V and 3.3V 

High Register Count, with 560—2,900 
Flip—Flops 

IEEE 1149.1 JTAG Boundary Scan 
Eight Low—Skew (<1ins) Clocks 


FPGA Logic Internal 1/0 Cell Avail eee 
3500 MPA1016FN 1600 122 61 84 PLCC NOW 
MPA1016DD 160 80 128 PQFP NOW 


MPA1036HI 


MPA1036FN 3600 
MPA1036DD 
MPA1036DH 
6400 1600 
10000 2500 
MPA1100HV 
MPA1100BG 


* Equivalent to Industry Standards, as supplied by most manufacturers. 


MPA1064DH 
MPA1064DK 
MPA1064KE 
MPA1064BG 


MPA1100DK 


84 PLCC 
128 PQFP 
160 PQFP 
181 PGA 


160 PQFP 
208 PQFP 
224 PGA 
256 PBGA 


208 PQFP 
299 PGA 
256 PBGA 
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MPA17000 Serial EPROMs 


The MPA17128, MPA1765 serial OTP EPROMs provide a compact, 
low pin count, non-volatile configuration store for MPA1000 devices. MPA1 765 


MPA17000 devices can be cascaded for increased memory capacity 


when needed. They are available in the standard 8-pin plastic DIP (N 
suffix), 8-pin SOIC (D suffix) and 20—pin PLCC (FN suffix) packages. 


MPA17128 


¢ Configuration EPROM for MPA1000 Devices 

e Voltage Range — 4.5 to 6.0V 

e Maximum Read Current of 10mA 

e Standby Current of 10uA, Typical 

e Industry Standard Synchronous Serial Interface 
e Full Static Operation 

¢ 10MHz Maximum Clock Rate at 5.0V 

e Programmable Polarity on Hardware Reset 

e Programs With Industry Standard Programmers 
e Electrostatic Discharge Protection > 2000 Volts 
e 8—Pin PDIP and SOIC; 20—Pin PLCC Packages 
© Commercial (0 to +70°C) and Industrial (-40 to +85°C) 


128K, 64K SERIAL EPROM 


1 
P SUFFIX 
PLASTIC PACKAGE 
CASE 626-05 


8-Lead Pinouts 
(Top View) 


D SUFFIX 
PLASTIC SOIC PACKAGE 
CASE 751-05 


a 
= 
3.4 


20-Lead Pinout FN SUFFIX 
(Top View) PLCC PACKAGE 


— CASE 775-02 
NC Vpp NC NC CEO 


PIN NAMES 


DATA Data I/O 

CLK ___ Clock 

RESET/OE Reset Input and Output Enable 
CE Chip Enable Input 


Vss. Ground 

CEO Chip Enable Output 

Vpp Programming Voltage Supply 
Voc +4.5 to 6.0V Power Supply 
NC Not Connected 


CLK NC RESET/ NC CE 
OE 
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Advance Information 
MPA17000 Serial EEPROM 


The MPA17C256 is an easy to use and cost effective serial 
configuration memory ideally suited for use with today’s popular SRAM 
based FPGAs. The MPA17C256 is available in 8—pin PDIP and 20-pin 
SOIC and PLCC packages, adhering to industry standard pinouts. The 
device interfaces downstream FPGA(s) with a very simple enable, clock 
and data interface. The MPA17C256 is reprogrammable with no need for 
a higher programming “super voltage”; it may even be reprogrammed_on 
board. The MPA17C256 also has user programmable RESET/OE 
polarity. 


P SUFFIX 
8—-LEAD PLASTIC PACKAGE 
e EE Programmable 262,144 x 1 bit Serial Memories Designed to Store CASE 626-05 
Configuration Programs for FPGAs 
e Simple Interface to SRAM FPGAs 
e Cascadable to Support Additional Configurations or Future Higher 


Density FPGAs 2 
DW SUFFIX 
= (how Powe! CMOS EEPROM Process 20-LEAD PLASTIC SOIC WIDE PACKAGE 
e Programmable Reset Polarity CASE 751D—04 
e Available in Space Efficient 8—Pin PDIP, 20—Pin SOIC and 20-Pin PLCC 


Packages a 
e In—System Programmable via 2—Wire Bus 
‘tie 


FN SUFFIX 
‘ F 20-LEAD PLCC PACKAGE 
Controlling the MPA17C256 Serial EEPROM CASE 775-02 
Most connections between the FPGA device and the Serial EEPROM 


are simple and self-explanatory: 


PIN NAMES 
e The DATA output of the MPA17C256 drives DIN of the FPGA devices 
* The master FPGA DCLK output drives the CLK input of the MPA17C256 DATA Data I/O 
¢ The CEO output of the first MPA17C256 drives the CE input of the next Sena Input and Output Enable 
MPA17C256 in a cascade chain of EEPROMs. CE Chip Enable Input 
¢ SER_EN must be connected to Vcc Vss Ground 


¢ CE enables the chip and is required to enable the DATA output pin CEO Chip Enable Output 


SER_EN Programming Enable 
¢ RESET/OE is chip reset and is part of the DATA output enable structure Voc wee S Gueaa: Supply 


NC Not Connected 


This document contains information on a new product. Specifications and information herein are subject to 
change without notice. 
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Selection by Function 


In order to better serve our customers, we have made some modifications to the Selection by Function portion of the Logic 
Selector Guide. For easy selection of Logic’s newer, more complex functions, as well as standard family functions, refer to the 
subject index below. Within the Selection by Function tables on the next 27 pages, you will find functions sorted by these broad 
subjects, and then broken down alphabetically into more precise functions. 


Logic Functions 


BUFFERS 
BUFFERS, 3-STATE 
BUS INTERFACE 
CBM 
CLOCK DISTRIBUTION CHIPS 
CLOCK DRIVERS 
COAX CABLE DRIVERS 
COMPARATORS 
CONVERTERS 
COUNTERS 
DECODER/DEMULTIPLEXERS 
DETECTORS 
DISPLAY DECODE DRIVERS 
DIVIDERS 
DRIVER 
EDACs 


ENCODER/DECODERS 
EXPANDERS 
FIELD PROGRAMMABLE GATE ARRAYS 
FLIP-FLOPS 
GATES, AND/NAND 
GATES, COMPLEX 
GATES, EXCLUSIVE OR/EXCLUSIVE NOR ... 
GATES, NOR 


3.1-22 
3.1-23 
3.1-24 


GATES, OR ey be eies ete aeaeeeesadeleseeeneee » 3.1-24 
INDUSTRIAL CONTROL UNIT ............... 3.1-25 
INVERTERS: 3s icxitteeheriog etree cain 3.1-25 
INVERTER/BUFFERS, 2-STATE ............. 3.1-25 
LATCHES. ‘svevisescesceesceseves dees ckbaden 3.1-26 
MEMORY SUPPORT ................--2255 3.1-27 
MISCELLANEOUS ..................-2000.. 3.1-27 
MULTIPLEXER/DATA SELECTORS ........... 3.1-27 
MULTIVIBRATORS .................--00005. 3.1-29 
OSCILLATORS ...............-5.0000000005- 3.1-29 
OSCILLATOR/TIMERS ...............2...... 3.1-30 
PARITY CHECKERS .................-.200.. 3.1-30 
PHASE-LOCKED LOOP .................... 3.1-30 
PRESGALERS: .ccssdewids ne vebetaais eects 3.1-30 
PROGRAMMABLE DELAY CHIPS ............ 3.1-31 
RAMS 4804 0cnc decent e ten ote he aoe ate es 3.1-31 
RECEIVERS 55 cotetecses cee eee ers teeaees 3.1-31 
REGISTERS .ccss0s3<eeg sa eeeteeendees bodes 3.1-32 
REGISTER FILES <0 t0.e.0 Ss te bodes 3.1-32 
SCHMITT TRIGGERS ....................... 3.1-32 
SCSI BUS TERMINATORS .................. 3.1-32 
SERIAL EPROMs ......................--.. 3.1-32 
SHIFT REGISTERS ......................... 3.1-32 
SYNTHESIZERS .............200...00--0005 3.1-34 
TRANSCEIVERS .............--.-020020005. 3.1-34 
TRANSLATORS .............--00000 002s eee 3.1-34 
VCO" 56 obit otiocobap bhi len coed aeeaaienan 3.1-35 
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AMPLIFIER 
[Fiber OptoPostAmpiier —————SCSC~C~C~C~CSCSCS~dEOL =O =O CCB TCC CS 


ARITHMETIC OPERATORS 
rm__[worarser___[ | 20 [| ow_ 
rm __[worarsso__[ | 20 [ N | ow_ 


4-Bit Arithmetic Logic Unit/Function Generator ECL MC10H181 24 PL, FN 
PW, 
LW 


fear__[wororer | | jal 
4-Bit Binary Full Adder With Fast Carry De ee ee oe Ee ee 
rrr [ensaseaa _[en7arsesa [4 [Nu] 0 
rrr __[ensatsees_[en7arsees [16 [Nv | 0 


mors | | ™ [P| o_ 
MOT45278 Pe fe | ow 
MC74F182 | 16 | N [ D | 

MC10H180 

pie [PL] 

P= 8 FN 


Triple Serial Adder (Negative Logic) CMOS MC14038B alee ee ee 


BOUNCE ELIMINATOR 


Hex Contact Bounce Eliminator CMOS MC14490 P=] 6 PL] Dw 


BUFFERS 


1:2 Differential Fanout Buffer Mctoolvelty [ - t @ PT 


NBCD Adder 


2:8 Differential Fanout Buffer MC100LVE310 |MC100E310 | 28 | | FN | 
Dual 1:3 Fanout Buffer MC100LVEL13 |MC100EL13 | 20 | | Dw | 
Expandable Buffer MC832 Pee] 


Low Voltage Dual 1:4, 1:5 Differential Fanout Buffer, ECL/PECL ECL MC100LVE210 MC100E210 
Compatible 


BUFFERS, 3-STATE 
Low-Voltage CMOS 16-Bit Buffer, 3-State, Inverting With CMOS MC74LCX16240A 
5V Tolerant Inputs and Outputs 
Low-Voltage CMOS 16-Bit Buffer, 3-State, Non-Inverting With CMOS MC74LCX16244 
5V Tolerant Inputs and Outputs 
Low-Voltage CMOS Octal Buffer, 3-State, Non-Inverting With CMOS MC74LCX244 
5V Tolerant Inputs and Outputs 
Low-Voltage CMOS Octal Buffer, 3-State, Inverting With 5V CMOS MC74LCX240 
Tolerant Inputs and Outputs 
Low-Voltage CMOS Octal Buffer Flow Through Pinout, 3—State, CMOS MC74LCX541 
Non-Inverting With 5V Tolerant Inputs and Outputs 


: 
a 


Pp] — 
coo; 


20 


v= 


v= 


v= 


DT 
DW,M, 
DT 

W,M 


DW,M, 


1s) 
pa 


Low-Voltage CMOS Octal Buffer Flow Through Pinout, 3—State, CMOS MC74LCX540 
Inverting With 5V Tolerant Inputs and Outputs 
CMOS MC74LCX125 
CMOS MC74LVQ541 
Low-Voltage Quiet CMOS Octal Buffer, 3-State, Non-Inverting CMOS MC74LVQ244 


os 
a 


go 
Us 
0} 


ERREEEEEEE: 
: 
= 


p=] 3S [=| SS Co =) (=| S 
OU 
US 
= 
a= 
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| Description Techs | evicets) | Pins | Dip | sm 


BUFFERS, 3-STATE 


Low-Voltage Quiet CMOS Octal Buffer, 3—State, Inverting CMOS — | MC74LVQ240 Co ea eee 
SD,DT 


Low-Voltage Quiet CMOS Quad Buffer, 3-State, Non-Inverting CMOS MC74LVQ125 ee hae 
SD,DT 


BUS INTERFACE 


10-Bit Buffer/Line Driver (Inverting), With 3-State Outputs TTL = |Mc74F828 |= NOW 
[10-Bit BuferlLine Driver (Non-Invertng), Wih $-State Outputs __[TTL___[woraFee7__[ | e4 [ N | OW_ 
[e-Bit Registered Bus TransceWver, 250 CutoffOutputs ‘ECL [Mor0Ess6 | wcro0esas | 28 | | FN 
[e-Bit Scannable Registered Bus Tanscever_—_——~S~SC~*drEGL_[MOT0ESa7 | wcr00Es37__| 28 | | FN 


32-Bit to 32/16/8-Bit Dynamic READ/WRITE Bus Sizer cmos |mcesiso33 =| 8 tN 
cae es a ee ee ee 


9-Bit Bus Interface, NINV, 3 State Outputs TTL | MC74F823 ee A 
Dual Bus Driver/Receiver With 4—-to—1 Output Multiplexer (25Q) FECL MC10H332 P= 20 PLE] ON SJ 
Hex 3-State Inverting Buffer With Common Enables CMOS | MC54HC366 Mc74Hc366 | 16 |NJ] | 


Hex 3-State Inverting Buffer With Separate 2—Bit and 4—Bit CMOS — |MC74HC368 eee Bre 
Sections 


Hex 3-State Non-Inverting Buffer With Common Enables CMOS _ | MC54HC365 MC74HC365 


Hex 3-State Non-Inverting Buffer With Separate 2-Bit and 4-Bit |CMOS  |MC54HC367 MC74HC367 ee 
Sections 


[Hox Bufer #2-Bivinvering WihS-Siate Ouipus | TT__[snealsaeon _[snvasseaa | 16 [wa] 0 
Hx Buffer #/2-BiUNon-Invering WihS-State Ouipuls____[ T__[sNsaLsae7a__[snvacssera_| 16 [WJ] 0 
x Buffer Diver #+2-Bi. Inventing, WihS-Slate Outputs [TT __[wovarass [| — | 16 [N | 0 
x Buffer Gated Enable Invering Wih 3-State Outputs | TT___[sN5aLSa65n _[nvacsseen | 16 [WJ] 0 
Hox Buffer Gated Enable Non-nvering Wih Stato Ouipuls [TTL ___[SNSaLSa65A__[snvacssesa | 16 [WJ] 0 
Hox ButferDrver Gated Enable lnvering, WihS-State Outputs [TT _[wovarass | - | 16 [N | 0 


Hex Buffer/Driver Gated Enable Non-Inverting, With 3-State P| MC74F365 ea 
Outputs 


Hex Buffer/Driver, 4+2—Bit, Non—Inverting, With 3-State Outputs Te. | MC74F367 pe a NE BT 
Hex With 3-State Outputs Buffer (Non—Inverting) CMOS MC14503B = | 16 PRL] DY 


Octal 3—State Non-Inverting Bus Transceiver With LSTTL CMOS MC54HCT245A =| MC74HCT245A 20 NJ DW, 
Compatible Inputs SD,DT 


Octal Bidirectional Transceiver With 3—State Inouts/Outputs CMOS | MC74AC245 f= 20 NS] ODW 
ouos[woranotas [ao [w | ow 


Octal Bidirectional Transceiver With 3-State Outputs }cmos |mc74ace20 | - ~~ | 20 | N | Dw | 
[eos |wcrancreed [| 20 [wow ] 
[ews |wrancees —[ | 20 [wow ] 
[eos |wcrancrees [| 20 [wow ] 
[ewos|wcranceso —[ | 20 w [ ow ] 
[ewos—|wcrancre«—[ | 20 [ow J 
[ewos|wcrancees —[ —- | 20 [ [ow J 
[ewos|wrancreas [| 20 [| ow J 
Frit |woraraas [| [w[ ow J 


Octal Bidirectional Transceiver With 8-Bit Parity Generator ‘TTL =|MC74F657A | StisYs 2 NS ODW 
Grete Wwins-sawOunae twee Po 
[Gea Streciona Tanscover Wins: Sate nputGupus [rk [worarteas [| a0 wow 
Octal Buffer With 3-State Outputs (81LS95) 

russe 
ruse 
(81LS98) 
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$< —_ ao a 

BUS INTERFACE 

Octal Buffer/Line Driver With 3-State Outputs 
pire —[woraraag [| 20 [ w [ ow ] 
pire —[woraranr [20 [ow J 
prc —[woraraea | [20 [ow J 
feos [wcrancest [| 20 n [ ow ] 
fewos—[woranczes [| 20 [wow J 
fewos—[worancrasa [| 20 [wow J 
fewos—[worancse —[ | 20 [wow J 
fewos[worancrsaa | [20 [wow J 
fewos—[worancser [| 20 [wow J 
fewos[worancrsa [| 20 [wow J 
fewos—[wcrances —[ | 20 [| ow J 
fewos—[worancraad[ | 20 [ [ow J 
feos [worancrann [| 20 [wow J 

[Gaal Bos Tanscoher Wing Sate Outs rk [worarees [20 x] ow 

Octal Bus Transceiver/Inverting With 3-State Outputs 
rire [worarezo [| 20 n [ ow ] 
Pre —[worareag | |-20[w[ow J 


Octal Bus Transceiver/Register With 3—State Outputs CMOS MC74AC652 24 N DW 
Non-Inverting 


ones [woranaTese [> or 
Octal Registered Transceiver Inverting, With 3-State Outputs MC74F544 P= 24 TN TOW 


Octal Transceiver/Register With 3-State Outputs Non—Inverting CMOS | MC74AC646 | = 24 TN TOW 
anos woreactess | -[-s nL ow 


Octal Transceiver/Register With 3-State Outputs Inverting CMOS | MC74AC648 f= 24 TN TOW 
anos —wereactes®s | —[-s [x [ow 


Octal Transceiver/Register, With 3-State Outputs MC74F646 P= 24 TN TOW 
Octal With 3-State Non-Inverting Buffer/Line Driver/Line Receiver [CMOS | MC54HC241A | MC74HC241A 
Octal With 3-State Non-Inverting Buffer/Line Driver/Line Receiver [CMOS | MC54HCT241A_[MC74HCT241A 


With LSTTL Compatible Inputs CMOS _|MG54HCT244A_|MG74HCT244A | 20 | Nv | DW, 
SD,DT 

Octal With 3-State Outputs Inverting Buffer/Line Driver/Line CMOS |MC54HC240A ‘| MC74HC240A 

Receiver DT 


CMOS — [MC54HC540A | MC74HC540A 
Octal With 3-State Outputs Inverting Buffer/Line Driver/Line CMOS MC74HCT240A 20 N DW, 
Receiver With LSTTL Compatible Inputs SD,DT 
Octal With 3-State Outputs Inverting Bus Transceiver CMOS |MC54HC640A ‘| MC74HC640A 
Octal With 3-State Outputs Non—Inverting Buffer/Line Driver/Line CMOS MC54HC541A MC74HC541A 20 N,J DW 
Receiver 

CMOS MC74VHC541 20 DW, 

DT,M 

Octal With 3-State Outputs Non—Inverting Buffer/Line Driver/Line CMOS MC74HCT541A 20 N DW 
Receiver With LSTTL Compatible Inputs 
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BUS INTERFACE 


Octal With 3-State Outputs Non-Inverting Buffer/Line Driver/Line CMOS MC54HC244A MC74HC244A 20 N,J DW, 
Receiver SD,DT 

CMOS MC74VHC244 20 DW, 

DT,M 


Octal With 3-State Outputs Non-Inverting Bus Transceiver CMOS |MC54HC245A ~—- | MC74HC245A 


CMOS MC74VHC245 20 DW 
DT,M 
Octal With 3-State Outputs Non-Inverting Bus Transceiver & D CMOS _ | MC54HC646 MC74HC646 
Flip—Flop 


Quad Buffers With 3-State Outputs SN54LS125A | SN74LS125A | 14 [NJ] D | 
Quad 3-State Non-Inverting Buffers CMOS |MC74HC1258 | - ~~ | 14 | N | DDT | 


CMOS MC74VHC125 14 D, 
DT,M 


fowos_|[woranorasn [| 1 [ N [oor 
Quad Bufer wiih S-Siate Outs fowos|woraacias [| ™ [nN] 0 _ 
fowos|woraactias_[ | [ND _ 
fowos|woraacies [| [ND _ 
fowos|woraactize [| [ND _ 
Tr__|worarias [| | [nN] 0_ 
r___|worarias [| | [nN] 0_ 
Prt | snsaisra6n__[snvacsiaea_| va_[NJ[ 0 _ 
CO Er 1 
[Quad Bus Driver Receiver Wih 216-1 Oulpu Muliplover @5a)_[ecL__[mcronss0__[ | = [ec | -n_ 


Quad Bus Driver/Receiver With Transmit & Receiver Latches ECL MC10H334 20 PL FN 
(25Q) 


[vad Bus TansoeverInvering Wins Slate Ouiputs | TT__[enealsave__[snvarsow | i@ [wa] 0 
[vad Bus TransoeiverNon-lnvering With S-State Oulpuls [TTL ___[sneauseas | snvarsoes | 1# [wa] 0 
pane renee nme eer 
T__[woraroes [| | [nN] 0 | 
[avad WihS-Siate Outputs ivering Bus Tanscover____[omOS_[wovancaz | _- | In] | 
ple $input Bus Diver Wih Enable 25m) _—~—~S~*dCL~S~=*dCTOWeS | ~SSC~*dC | 
Tiple 48-8 Input Bus Diver 250) fect __[morones_[ | 16 [ec | n | 
fect__[morors [| | 6 [ec] en | 
CBM 
[cau CarierBandwedem ——SC—~—“~—“‘~*~*~*~dSM CCT CSCC SCC TCC 
CLOCK DISTRIBUTION CHIPS 


1:4 Clock Distribution Chip MC10EL15 MC100EL15. =| 16 | | D | 
1:5 Clock Distribution Chip MC1O0LVEL14 |MC100EL14 | 20 | | Dw | 
1:6 Differential Clock Distribution Chip MC10E211 MC100E211 | 28 | | FN | 


pesca tere 
fsxic_mrcom@e [| +i| 2 | | FA, 

[Cow Votage 19 Clock Distribution Chip __——=—SSSSSC*dSXLG (MPO? | Side |S 

[tow Volage 1 9ECUPECL Clock Distibution Ohip___—_—=«dEcL__—MCroowwens | - | 8 | | VN | 

CLOCK DRIVERS 

[re Diferental ockDiver SSCL CMGTOELTY OTOL | 8 | 0 

1:6 PCI Clock Generator/Fanout Buffer fcmos. |mpc9os =| tit | CC 


fomos_[wcsos | - | | | 0 _| 
fomos [woes | | | | 0 | 
[15 Diferential Clock Driver With Low Skew, Enable, vob ec. [Grogs | woioven | 28 | | FN 
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CLOCK DRIVERS 


1:9 Differential ECL/PECL RAMBus Clock Buffer ECL 
ECL 


mn 
2 


MC10H645 8 
MPC974 


woaee2o [| - + 2 


vow [| - _. |_| 
=a 


1:9 TTL/TTL Clock Distribution Chip 
3.3/5.0V Fully Integrated PLL Clock Driver CMOS 
50 MHz Low Skew CMOS PLL Clock Driver With uP Power Down | CMOS 


66 MHz Low Skew CMOS PLL Clock Driver With uP CMOS 
Power—Down/Power-Up Feature 


68030/040 PECL/TTL Clock Driver ECL MC10H640 MC100H640 


ECL MC10H642 MC100H642 
ECL MC10H644 MC100H644 


Clock Driver Quad D—Type Flip—Flop w/ Matched Propagation TTL MC74F1803 Lo 
Delays 


TTL MC74F803 


CMOS PLL Clock Driver Programmable Frequency, Low Skew, CMOS MC88PL117 ae 


High Fan—Out 
Dual 3.3V PLL Clock Generator CMOS | MPC980 Fe 
MC10H643 MC100H643 


Dual Supply ECL/TTL 1:8 Clock Driver ECL 
MC12429 


High Frequency PLL Clock Generator CL 


Sc 


CL MC12439 PF 
[Tow Skew GMOS Glow Diver _——S—S~C~SCSCSCS OMS cn PCS” 
[Cow Skew GMOS Glock Diver WihReset__—————~‘fomos_[wcessra |_| 
[Cow Skew GMOS PLL 68060 Clock Driver _—~——~*vomos[wceatveas |__| 


Low Skew CMOS PLL Clock Driver cmos |mcss9is55 | - | 
CMOS 


MC88915*70 
Low Skew CMOS PLL Clock Driver With Processor Reset CMOS MC88916*70 
CMOS MC88916*80 
Low Skew CMOS PLL Clock Driver 160 MHz Version | CMOS MC88915T*160 
133 MHz Version | CMOS MC88915T*133 
100 MHz Version | CMOS MC88915T*100 
70 MHz Version | CMOS MC88915T*7: 
55 MHz Version | CMOS 


0 
MC88915T*55 
[Tow Volage HHOOMOS lek Omer___—=———=«sdfOMOS | MPCBA6 
[row Votage 115 Diferental +72 ECLIPEOL Glock Diver EGL___ | MG1001VE282 
[Tow Votage T15PEGL I OMOS GiockDver____—_—__—_oMO8_| MPC8a9 
[Cow Votage 1-9 Oiferenial ECLUHSTL fo HSTL Glock Diver owOS | MPCOT 
[Cow Votage PEGLPLL Clock Diver «OMS 


2 
2 
2 
2 
2 
3 
5 
5 
2 
MPC992 3 

Low Voltage PLL Clock Driver CMOS MPC930 3 
CMOS 3 

3 

5 

5 

5 

3 

2 

2 

2 

2 


Olam} a4 
EEE 


MC88921 


m 


m 


0 


MPC350 
CMOS 


MPC956 


es 


MPC972 MPC973 
MPC990 MPC991 


MPC952 


CMOS 
CMOS 
CMOS 


[Cow Votage Wide Fanout PLL Clock Diver | oMOS a 
[PEGLITTL to TTL 1-8 Olock Distibution Chip EcL__| MGT0H646 
[Single Supply PECLITTL 1.9 Gock Distibuton Chip Et__| MG10H41 
+2, +4/6 Clock Generation Chip (3.3V) ECL MC100LVEL38 
[21,76 Glock Generation Grip SCS 

[=2.4.8 Diferential Glock Diver SSCS 
COAX CABLE DRIVERS 

[Fibre Ghannel Goaval Gable Drver and Laop Resliondy Oreut [SOX 
[300 MB/s LED Driver for FDI and Fibre Channel [SDX 


8 
8 
8 
8 
8 
8 
8 
8 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0 


MC100LVEL39__| MC100EL39 
MC10EL34 MC100EL34 


worexTes [| 6 
orosxira0 | - | 16 


OPO apap ai ay ay ay ay ay ay ay op ay ay ay oy ay ay ay ay Sy Sy ay aye ay ouyataotany on 7} aiany; GO 
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[—Cesipton ——SSSSCSCSC~*d Cees TSC) Cid ne JP] 
COMPARATORS 
{Bi Magnitude Comparate rit [uerras_—<T- ~—C<dY [NTO 
fowos[movancas |__| 16 [N | or | 
rit [snearses__[en7ases | 76 [Na] 0 _| 
fowos[mcvasess | | 76 [pc| 0 | 
a ee ee Cs 
fect __[moioies | | 16 [ec | mn | 
i eee ee ee cn 
rt [woarsei | | 2 [N | ow | 
&-Bi Magnitude Comparator 
[ecb Magniude Comparator _——=S~C~SCSCSC~SOL_— TOTO [CTOOETCG | 2e | | FN | 
[Dual Analog Comparatorwihtach ____—————*fect__[wovorresi_| - _[ve2o]t | FN | 
[Dual Analog Comparator With Latch H-PetwoTes) _____ect__[wovoevese | _- _|veaoyt | FN | 
CONVERTERS 
[a-BitParalelto SeralCowerer——SCS~SC~SC~SOL TOA [CTOOETNG | ETT NY 
[Bit Serial to Parallel Convener _———~—SCSCSCSCSCSL TOMAS [TOO AAS | 2B | FN | 
ee ee ee ce 
fect__[woresr-f| - |r] | 


COUNTERS 


[e-BitBinay Counter ———SSCSC~—CSCSCSCSCSCSC~S OOS CTAB CC SSC*dSC TL (OY 


12—Stage Binary Ripple Counter CMOS — | MC54HC4040A_| MC74HC4040A 
omos_|worsacaoao | | te | N | 0 | 


14-Bit Binary Counter CMOS — | MC14020B fF =] 6 PL] OD 
14-Bit Binary Counter and Oscillator CMOS | MC14060B f=] 6 PPL] OD 


iseremeneeesone eee renee | eae 

fowos[moraacaooo |_| 16 [N] 0 | 
[sbighBOD Gomer ————SS~C~—CSC—CSCSCSCSCS OOS cas «dL CC 
renee eae come forenmoe tes fre yaeasren—feraster Pe eo 

Prrc___[sngacsieea_[snraisie2a | 76 [Na | 0 | 
[Bi Bidrestonal Binary Counter WihS-StaloOupue [rm ___[wovarsss [| - | 20 [| N | ow | 
[Bit Bidrestonal Decade Counter, With S-Siate Outputs [TT __[wovarssa___[ | 20 [ N | ow | 


rit ___[snatsoes__[sn7aisees__[ va [na | 0 
fect___[mcrowrs | | v6 [pL | FN | 


i oe oe ee ce 
fowos [movies | | 7 [P| 0 | 
een nents fre seasren—fernste pe eo 
Prit___[snsacstesa _[sn7aisiesa | 16 [Na] 0 
Seereneereront fe senser—ferse pp 
Pric___[snsacsie7_[snvasior__[ 14 [Na] 0 
ae ee Cc ee 
Ti__[worarico_| | 16 [N] 0 | 


5 Cascaded BCD Counters CMOS |MC14534B f= 24 PL] CDW 
6-Bit Universal Counter, (Lookahead Carry) MC10E136 MC100E136 =| 28 | | FN | 
7—Stage Ripple Counter CMOS — |MC14024B ee Ee ee 
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po escription Tech, | evicets) | Pins [mip | sm 
COUNTERS 


8-Bit Bidirectional Binary Counter TTL MC74F269 


8-Bit Bidirectional Binary Counter, With 3-State Outputs TTL MC74F579 P= 20 TN 


TTL MC74F779 
8-Bit Ripple Counter CL MC10E137 MC100E137 


8-Bit Synchronous Binary Up Counter ECL MC10E016 MC100E016 =| 28 | | 


D 
D 


Zz 


Kil 


Ww 
Ww 
FN 
FN 


BCD Decade Counter, Synchronous Presettable TTL MC74F160A 


Tm __|worareza | —*i| te | N | 
BCD Decade Synchronous Bidirectional Counter TTL SN54LS168 SN74LS168 


Bi-Quinary Counter ECL MC10138 = te | 
Binary Counter ECL MC10154 


=a 
—as 
co__|[morors__| | 16 [ec 
Tm __[wovarieia_| | 16 [ N_ 
a 
eed 
fewratsso__| 


Zz 


sleteletatetetetstelsteletetettetetelsttetteteterteletetetetel felt] eletstel2 


Binary Counter, Synchronous Presettable, 4—Bit 
TTL MC74F163A 

Counter Control Logic ECL MC12014 

Decade Counter TTL SN54LS90 SN74LS90 


TTL SN54LS290 
CMOS _ [MC14017B a io 
cmos |Mc74Hc4017 | - | 16 {| N | 
TTL SN54LS92 
TTL SN54LS393 
CMOS — | MC54HC393 
Dual 4—Stage Binary Ripple Counter W +2, +5 Sections CMOS — | MC54HC390 
Dual BCD Up Counter CMOS |MC14518B we Ee 2s 
Dual Binary Up Counter CMOS —_|MC14520B P= 16 | LC 
Dual Decade Counter TTL SN54LS390 
TTL SN54LS490 
CMOS _ |{MC14566B Pee 6 YP 
TL SN54LS169 
CMOS _ |{MC14022B f=: 6 P 
CMOS _ | MC14568B ee ee 
SS 
ed 


Divide By 12 Counter 
Dual 4—Stage Binary Counter 
Dual 4—Stage Binary Ripple Counter 


Industrial Time Base Generator 


4 


Modulo 16 Binary Synchronous Bidirectional Counter 
Octal Counter 

Phase Comparator and Programmable Counter 
Presettable 4-Bit BCD Down Counter CMOS |MC14522B Ear 
Presettable 4—Bit Binary Down Counter CMOS MC14526B : 


Presettable 4—Bit Binary Up/Down Counter TTL SN54LS191 

TL SN54LS193 

Presettable BCD Up/Down Counter CMOS |MC14510B a Ea 

Presettable BCD/Decade Up/Down Counter TTL SN54LS190 

TTL SN54LS192 

CMOS _|MC14516B ee ese 

Presettable Binary/BCD Up/Down Counter CMOS’ |MC14029B [= | 

Presettable Counter CMOS MC54HC160 
CMOS | MC54HC161A 


CMOS MC54HCT161A 
CMOS MC54HC162 


CMOS — | MC54HC163A 
CMOS | MC54HCT163A 
CMOS —_|MC14018B lan See 
CMOS — |MC14569B ee ee ee 


4 


Presettable Binary Up/Down Counter 


Presettable Divide—by—N Counter 


Programmable Dual Binary/BCD Counter 
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COUNTERS 
Programmable Modulo-N Counters (N=0-9) Een Ce ee ee ee eee 
fect__[mcaore [| | we fpc| 
fect [woes [| - | [pc] _ 
[Synchronous 4B Up/Down Counter ——=S=C~*~*~*srTL __C SALUD SNTALSCGD | TO [NY] D_ 
Synchronous Presettable Binary Counter }cmos |mc74aciet | - | 16 | N { D | 
femos_[movaacttet_[ - | te [N | 0 _ 
Synchronous Presettable Binary Counter }cmos |mc74acies | - | 16 | N {| D | 
femos_[movaacres_ [| - | te [N | 0 _ 
Synchronous Presettable Binary-Coded-Decimal Decade Counter |CMOS_ |MC74AC160 | - | 16 |N] D | 
femos_[movaaceo_[ - | te | N | 0 
femos_[movaacree [| - | te | N | D0 _ 
femos_[movaacea [| - | te | N | D0 _ 
fUniversalDecade Counter ———SSSCSC~C—CSCSCSCS~SL «dTTP CdCl] 
Universal Hexadecimal Counter FECL = [Mci0oH1386— | sist SP PL ON SC 
fec.__[wcrors [| | fe [pc] 
[Up/Down Counter With Presetand Ripple lock __—_—_—_—_-foMos_|ovaacrso__| - | te |N]| 0 


DECODER/DEMULTIPLEXERS 


ee ee ee ep 
[Ns | _ 
[NJ [0 _ 
[=o 10 Decoder, With 3-Stato Outputs __—SCSCSCS~s cara? | —*i| a0 TN | Ow 
24 
[1-016 Decoder/Demuliplexer Wih Aderesstaich ____[omos_[wovancasta_[ | 2 [ N | ow | 
[a4 Decoder WihS-State Outs _——=SCSC~CS~s Trace | ~—«dt oN | OW 
[1-08 Decoder Wih3-Siate Outputs ___——SCS~s caress | ‘| 20 | N | ow | 
1-918 DecoderDemulipixer fowos_[moveactss | - | 1 [N]| 0 _| 
fowos[moveacriss_| | 16 [N| 0 | 
rm__[woreriss_ [| | 1 [N] 0 | 
fowos[mosencrsea _|[wcrancTaea_[ 76 [NJ | 0 _| 


M 


fewos_[wovencriasa |__| 16 [ N [bor] 
Trit__[snearsies_[en7asise | 6 [Na] 0 | 


1-of-8 Decoder/Demultiplexer With Address Latch cmos |MC74HC137, | =] 16 | NN [| OD 
omos_|woraHoasr__ | | 16 | N | 0 _| 


3-Line to 8-Line Decoders/Demultiplexers With Address Latches SN54LS137 SN74LS137 | 16 JNJ | D | 
4-Bit Transparent Latch/4—to—16 Line Decoder (High) CMOS — |MC14514B P= 24 PL] DW 
4-Bit Transparent Latch/4-to-16 Line Decoder (Low) CMOS — | MC14515B P= 24 PL] DW 
8-Bit Addressable Latch/1—of-8 Decoder CMOS — | MC54HC259 Mc74HC259 | 16 JNJ] D | 
BCD-to—Decimal Decoder/Binary-to—Octal Decoder CMOS MC14028B in Lae 
Binaly to 1-4 Decoder (Low Moros | | 16 [Pt | Fn | 
Binary to 1-8 Decoder, (High) morontea |__| 16 [PL] FN | 

morose | | 16 [PL | FN | 
Binary To 1-8 Decoder, (Low) moronter |__| 16 [Pc] n | 

motores | | 16 [PL] Fn | 
Dual 1-of-4 Decoder SN54LS155 SN74LS155 | 16 [NJ | D | 
Dual 1-of4 Decoder Open—Collector SN54LS156 SN74LS156 | 16 [NJ | D | 
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DECODER/DEMULTIPLEXERS 
1-of—4 Decoder/Demultiplexer CMOS MC74AC139 


CMOS _ | MC74ACT139 
TTL | MC74F139 


1-of—4 Decoder/Demultiplexer CMOS MC54HC139A 
SN54LS139 


TTL 
D 
Dual Binary to 1-4 Decoder (High) MC10H172 
D 


ua 
ua ( 

MC10172 
ua ( 
ua 


MC74HC139A 
SN74LS139 


Zz 
= 


= 


=i af/oafiafoaf ayia ae ee ee 
DL DIDI NID HINDI DIDI DID! OD 


JU] 20 
|r 


Zz 


JU 
- 


Binary to 1-4 Decoder (Low) MC10H171 


Dual Binary to 1—of—4 Decoder (Active High Outputs) CMOS MC14555B 
Dual Binary to 1—of—4 Decoder (Active Low Outputs) CMOS MC14556B 


Low-Voltage CMOS 1-—of-8 Decoder/Demultiplexer With 5V CMOS MC74LCX138 
Tolerant Inputs and Outputs 
Low-Voltage Quiet CMOS 1-of-8 Decoder/Demultiplexer CMOS _ | MC74LVQ138 Lo = 


DETECTORS 


Phase—Frequency Detector 


moraa |__| 1 | PL 
moniarad__[woKrio 8 | [0 
DISPLAY DECODE DRIVERS 


BCD-to—Seven Segment Decoder SN54LS48 SN74LS48 | 16 JNJ [ D | 
ovos[wovsssea [| te [ru | 
BCD-to—Seven Segment Decoder/Driver SN54LS47 SN74LS47 | 16 JNJ | D | 


Prit——[snsatsea7 —[swraisea [16 [wo 0 
Pri —[snsatsoas —[anratseas [1 [wa | 0 
Pri ——[snsatsoe —[anratseaa [16 [wa | 0 
[BOD~o-Soven Segre atc DecoderDanay Der [onoS[worancesn J [16 Jn [0 
[BCD-10-Soven SegrnentLatc/DecoderDrver —__[owos[wovasnne | - [1 [mu [ow 
[BCD~io-Soven Segre LatctyDecoderrver formu Ghia [GMOs [worassas | - [we [rc] 0 — 
BCD-to—Seven Segment Latch/Decoder/Driver With Ripple lcmos. |{mci4544B =| ids th PP 
Blanking [ewos[worastss |] 1s Je | 
igh Curent BOb-10-Soven Segnien DecoderDiver [wos | worasare | - [16 [ru | ow 


DIVIDERS 


ee ree 
fect [wcroowvetse [| 
ee ee ET 
fet [weroowvenss | [2s 
DRIVER 
(Goaval Gabe DeBus 
s00MBis LED brverorFODI and Fe Ohamnel ect worosxreo —[ [| [2 
EDACs 
Error Detection—Correction Circuit (Motorola Code) fECcL = {cio fl tf PT 
ENCODERS 
[0-Lnete lhe Potty Ecole ese ons eT 
8-Bit Priority Encoder cmos [mci4s328 | Tt PPL] 


Motorola Master Selection Guide 3.1-17 Logic: Standard, Special and Programmable 


Selection by Function 


P| eseription Techs Device(s) | Pins | vip | sm 


ENCODERS 

B-Input Priority Encoder Pm [sneaseas [snr [16 [NJ] D | 
fect [wcronres | ~——=«d| ‘te [Pt | FN | 
fect [wcvors | —— —~*i| te [rc | FN | 

[e-inputPrionty Encoder Gitcniessy) ———SSSSSCSCSCSC~*id IN ~_~=C*déSNSAL SOG [SNALSBAB_ | 16 [NI] D_| 

8—Line to 3—Line Priority Encoder Di eZ ee ee ee ee 
Pm [sneasias [snrasras_ | 16 [Ny] D0 _| 
Pm ___[sneasvas__[swrasvas_ [16 [Nu] D_| 

[Decimato-BOD Encoder ——SSSSCSCSC*~*~C~CSC~*id MOSCA | SCT th TN | COC 

ENCODER/DECODERS 

[eMiencoderDecoder SS SSCSCSC~C~S~«~dELCSC«*dSC HOST TCC TSC SPN 

EXPANDERS 


[Dual 4-IputExpander TL [cos 
[Expandable Dual 4-InputGate (Active Pullup) [HTL [Meso | PT 
[Expandable Dual 4-InputGate (Passive Pullyp) [HTL [MCest_ | TPT 
[Expandable Dual 4-InputLine Driver HTL [Mcoez 
aa ee ee ee 

Ca CS RE 


FIELD PROGRAMMABLE GATE ARRAY 


14,200—Gate Programmable Array With Up to 160 User I/Os CMOS | MPA1064 ee ee 
224 KE 


22,000-Gate Programmable Array With Up to 200 User I/Os CMOS | MPA1100 ne Ee 


3,500—Gate Programmable Array With Up to 80 User I/Os CMOS _ | MPA1016 fs} te 
128 DD 


8,000—Gate Programmable Array With Up to 120 User I/Os CMOS — | MPA1036 . 


FLIP-FLOPS 


[S-BitDiferental Flip-Flop ——S—S~C~SCSCSCS OLCOTT [CTOOECTT | OE | AY 
[Bit Flip-Flop individual lock Reset Dierental Ouipot__[ECL___[wovoerst | movooeisr__| 26 | | FN | 
[BD Fip-FlopWihenable ———SSSSSSCSCSC~*d TL _sbasara_[wvacsovo | 16 [Wa] 0 
[Bit D-Type Resister Wih Wih 3 State Ouipute______—_ [TT __[snsausi7aa__[snvacsi7aa_| 16 [Ws] 0 
[S-BitDiferentalRegister ————SSSSSCSCSC~C~SC~«SOL TOA [OTOOEASE | 2B] | FN | 


6-Bit 2:1 Mux—Register With Common Clock, Asynchronous ECL MC10E167 MC100E167 28 FN 
Master Reset Single Ended 

6-Bit D Register With Common Clock, Asynchronous Master MC10E151 MC100E151 28 FN 
Reset, Differential Outputs 

6-Bit D Register, With Differential Inputs, (Data & Clock) , VBB, MC10E451 MC100E451 28 FN 
Common Reset 


i 

fowos[moveactaa_ | | 16 [N| 0 | 
[SB Haid Resistor, TOOWe, Wih Asynchronous Master Reset [ECL _[woToeras [movers | 26 | | FN | 
Clocked Flip-Flop fon__[woess if = dP vw fe 
Clocked Flio-Flop fon.__[mosss «4 fm fecl | 
[D Fip-FlopWinSetaReset——SCSC~SCSCSC~SOL TORT [ovo | 8 | | 0 


fect___[mcvoowweiss | - | 8 | | 0 | 


[Diferental Data & GokDFip-Flop _——~—SCSCSCSC~*wdEGL Grose [wovooetse |e | [> 
fowos|oraacta_[ | [ND _ 
fowos—[wcraoras | =] [ec > 
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po escription Tech, | evicets) | Pins [mip | sm 


FLIP-FLOPS 
D Flip-Flop With Set and Reset 


D Flip-Flop With Set and Reset With LSTTL Compatible 
ts 


D-Type Positive Edge—Triggered Flip-Flop 


1s) 
© 


Differential Data and Clock D Flip—Flop With Set and Reset 
J—K Negative Edge—Triggered Flip—Flop 


1s) 
© 


J-K Positive Edge-Triggered Flip—Flop 
J—K Flip—Flop 


iw) 
c 
© 


c 


J-K Flip— (Common Clock and CD Separate SD 
J-K Flip— (Separate Clock and SD, No CD) 
J-K Flip-Flop Negative Edge Trigger 


Flop ) 


c 


O/C 
oO] 


Flop 


J-K Flip-Flop Negative Edge Trigger 


J—K Flip-Flop With Set and Clear 
J—K Flip-Flop With Set and Reset 
J—K Flip—Flop 

J-K Flip-Flop With Reset 


cyc 


O|U 
oO] 


in oman (ease fone fea! nd oa nj] Oo 1s) 
Zi 2), 2), 2/2 ZziZz ZziZz = = 


J—K Flip-Flop With Set and Reset 
J—K Master—Slave Flip—Flop 


J—K Negative Edge—Triggered Flip—Flop 


J-K Positive Edge—Triggered Flip—Flop With Set & Clear 


J—K Flip—Flop With Set and Reset 
J-K Positive Edge-Triggered Flip—Flop 


Type—D Master—Slave Flip—Flop 


Hex D Flip—Flop 


Hex D Flip—Flop With Enable 

Hex D Flip—Flop With Master Reset 

Hex D Flip—Flop With Common Clock & Reset 
Hex D Master—Slave Flip— 


Flop 


Hex D Master-—Slave Flip—Flop With Reset 


ii 


High Speed Dual D Master—Slave Flip—Flop 
J—K Flip—Flop 
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T 
T 
E 
T 
T 
T 
T 


14 D, 
[oti 
ee 
need | 


|MctooEL29 | 20 | | 
P= = | | 
ane 
| 16 | N 
Pie ON 


TL 
TL 
CL 


. 
| 16 | PL | 
ane 
pe EN 
pie. 


fowos[moraactos | - | 16 | N | 


CMOS 16 | N | 
TTL 
ECL 
ECL | 16 |B 
TTL 
CMOS ee ee 
TTL 


CMOS es Ce 
Ee a 
foes 


T Tie [| 
CMOS Tis [nv 
Tie Ln | 


MC74HC109 
MC74F109 
MC10131 
MC10H131 
SN54LS174 
MC14174B 
SN54LS378 
MC74AC174 
MC74F174 
MC74ACT174 
MC54HC174A 
MC74HCT174A 
MC10H176 
MC10176 
MC10H186 
MC10186 
MC10231 
MC10EL35 


4 


CMOS 
CMOS 
ECL 
ECL 
ECL 
ECL 
CL 
ECL 


Lie 


[MctooeLss [| 8 | | 
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Selection by Function 


P| escription Techs | Devicets) | Pins | Dip | sm 


FLIP-FLOPS 

Low-Voltage CMOS Octal D-Type Flip-Flop With Set and Reset, CMOS MC74LCX74 14 D,DT 
3-State, Non-Inverting With 5V Tolerant Inputs 

Low-Voltage CMOS 16-Bit D-Type Flip-Flop, 3—State, CMOS MC74LCX16374 20 DW,M, 
Non-Inverting With 5V Tolerant Inputs and Outputs DT 
Low-Voltage CMOS Octal D-Type Flip—Flop, 3-State, CMOS MC74LCX374 20 DW,M, 
Non-Inverting With 5V Tolerant Inputs and Outputs DT 
Low-Voltage CMOS Octal D-Type Flip—Flop Flow Through Pinout, | CMOS MC74LCX574 20 DW,M, 
3—State, Non-Inverting With 5V Tolerant Inputs and Outputs = 
Low Voltage D Flip-Flop With Set & Reset FECL | MC100LVEL31 ae 


Low-Voltage Quiet CMOS Octal D-Type Flip—Flop CMOS MC74LVQ374 ee 

SD,DT 
Low-Voltage Quiet CMOS Octal D-Type Flip—Flop Flow Through CMOS MC74LVQ574 20 DW,M, 
Pinout SD,DT 


Master-Siave Flip-Flop Ts Ss CC 
Master-Siave R-S Flip-Flop Mca64 ieee Te el 
Octal 3-State Inverting D Flip-Flop CMOS —|MC54HC534A | MC74HC534A 


Octal 3-State Non-Inverting D Flip-Flop With LSTTL Compatible |CMOS  |MC54HCT374A_ | MC74HCT374A 
Inputs SD,DT 


[Octal Fip Flop, Wins Sate Oupuis———SSSSCS~id creme i | OW 
eG Cec c 

fowos[moveactars_| | 20 [N | bw | 
[Octal Flip-Flop With 5 Slate Ouipus/Bvoadside Pinout Fava [Tm ___[wovars7a [|__| 20 [N | ow | 
20 


Octal D Flip-Flop With Clock Enable CMOS _ | MC74AC377 f= 20 | NS OW 
omos__|Movaactar7 |__| 20 | N | DW | 
Octal D Flip-Flop With Common Clock & Reset CMOS | MC54HC273A ~—- | MC74HC273A 
DT 
Octal D Flip—Flop With Common Clock and Reset With LSTTL CMOS MC74HCT273A 20 N DW 
Compatible Inputs 


[cial Fip-Fop Win rable wre 
z 
Octal D Type Flip—Flop With 3-State Outputs }cmos. |mc74ac3z74— {| - SsisTso20sd | NC[:s«CDW CO 

N 


Octal D-Type Latch With 3—State Outputs 


N 
ouos[woranotsra [ao [ w] ow 
Octal With 3-State Outputs Inverting D Flip-Flop CMOS — | MC74HC564A Sn OL } DW | 


Octal With 3-State Outputs Non-Inverting D Flip—Flop CMOS | MC54HC374A_—- | MC74HC374A 
SD, DT 
CMOS MC74VHC374 20 DW, 
DT,M 


CMOS MC74VHC574 20 DW, 

DT,M 

Octal With 3-State Outputs Non-Inverting D Flip—Flop With LSTTL_ | CMOS MC54HCT574A =| MC74HCT574A 20 N,J DW 
Compatible Inputs 


Quad Flip-Flop fowos[woraacs | | 7 [N] 0 _| 
fowos[movaacri7s_| | 16 [N| 0 _| 
rrr [wovarivs__] -} 16 [N | 0 
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Selection by Function 


po escription Tech, | evicets) | Pins [ip | Sm 


FLIP-FLOPS 

Quad D Flip-Flop TTL SN54LS175 SN74LS175 
omos_|Morai7e8 | | te [rt] 0 
CMOS — | MC54HC175 MC74HC175. | 16 [NJ] D | 

TL 


Quad D Flip-Flop With Common Clock & Reset 


CMOS —_|MC54HC175A | MC74HC175A 


Quad D-Type Register With 3-State Outputs CCS SZ ee ee ee ee 
Quad Parallel Register With Enable De ee Ge ee ee ee 
oer 3-State Outputs D Flip-Flop With Common Clock & pee eee eee 
[Triple OFip-Flop With SetandReset__—=S~S~S~S~«wdL_—* MGTOOLWELO [wOTOOELGO | 20 | | OW 
GATES, AND/NAND 

T3CInput NAND Gale OMOs_[worenorss [| _- | [1] 


Input NAND Gate cmos |wc7ancso | ~*+Y| 14 
cmos [wcvaoses [| - _—+| # | 
cmos [wcvaoees [| 4 | 
TTL 
TTL 
TL 
TL 


& 


ALAR 


Dual 4—Input AND Gate 


aS 


aS 


& 
zlz Zz 


Dual 4—Input NAND Buffer 


Dual 4—Input NAND Gate cmos |mc74acze0 | - ~~ | 14 ‘| 

omos_|moraactao |__| 14 

uorareo_ |__| | 
as 
ee =! 


AP ATA 


OMOS 

TTL___[SNBaLS20___[SNTALS20 

T 

fowos[mcwoies | | ™ [ec] 0 | 
[Dual Input NAND Gate (Unbuffered) _——~—~—~S~=idt MOS [woraovaus | | [er] 0 
EE OO 
ecaNDGate SSCS cro TC SC*dC | C 
[Cow-Voliage OMOS Quad 2-Inpit AND Gato, SV-Tolrantinputs [OMOS [wovatoxos |__| 1@ | | dor | 


Low-Voltage CMOS Quad 2—Input NAND Gate, 5V—Tolerant CMOS | MC74LCxX00 re Ee 

Inputs 

Low-Voltage Quiet CMOS Quad 2-Input NAND Gate CMOS _ | MC74LVQ00 Ee tel ciereed 
DT,SD 


Quad 2 input AND Gate fewos_[wormacoa [| | @ [nN] 0 | 
fowos_[movaacToa__[ - | [N] 0 | 
rm __[woraros_ [| _- | [nN] 0 | 


CMOS MC74VHC08 14 D, 
DT,M 


frre ___[snsatsoo __[sn7aisoa | 4 [Na] 0 
fect__[mcronroa_[| | 16 [pc] ev | 
fect__[mcioioa [| | 6 [ec] en | 
fewos_[mcwoere | | [ec] o_| 
[avad Input AND Gate Win LSTTL-Compatbe puis [OMOS_[wosancrosa [wovanoToeA | 1# [Ws] 0 
Quad 2nput NAND Baer Tm [worry SOP [NO 
rrre___[snsatses _[en7ases [a [na] 0 _| 
rrr snsatser_[sn7ausar [14 [ns | 0] 


& 


ALA 


as 
2/2 
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Selection by Function 


Caseig ——SSSCSCS~*dC Tees Cte) Cid ne JP] ow 

GATES, AND/NAND 

[Quad Input NAND Buffer Oper-Colecior ——=SCSC~C~C~irT=Cdqorares CdS SSC*dCS JN 

[Quad 2-Input NAND Buffer Open-Collecior «Tm __[snsaisea_[snvarsse__| i# [wa] 0 

Quad 2nput NAND Gate fon__[wcews +f ifm fel | 
font__[mosss +f +p fecl | 
fowos[moveacwo | - | ™[N]| 0 _| 
fowos[moveactoo_| - | ™ [nN] 0 | 
r__[movaroo | | [nN] 0 | 


CMOS MC74VHCO0O 14 D, 
DT,M 


rit___[snearsoo_[en7asoo_[ m@ [na] 0 | 
rrit___[snsacsov___[sn7asor__[ 1 [na] 0 _| 
rric___[snatsos___[sn7asos__[ v4 [na] 0 
fowos [wore | - | ™ [ec[ o_| 
[avad api NAND Gate (Unbufered) __——~S~=it OS wcraous |__| [rr] 0 | 
[Quad 2-Input NAND Gate With [STTL-Gompatble puis | OMOS_[woSaHcTooA [wo7@HGTOOA | 1@ [Ws | 0 _| 
[avad 2-Input NAND Gate With Open-Drain Outputs [omos_[wovancosa | | 1# [ N | DOT 
Tiple Input AND Gate fowos[morsactt | | ™ [Nn] 0 | 
fowos[moreacti | - | [nN] 0 | 
Tm [worn [| pm [nN] 0 | 
fowos [moreno | _- | [nN] 0 | 
rit__[sneacsn _|envas | [Na] 0 _| 
rie___[sneacsis___[sn7asis | 14 [Na] 0 _| 
fowos[mcwwores | | [ec| 0 | 
Triple Input NAND Ga fewos[moraacto | - | [N]| 0 | 
fowos_[moveacrio |_| [nN] 0 | 
Tm__[werrio | _- | mn] 0 | 
fowos_[morancro |__| [nN] 0 | 
rt___[snearsio__sn7asio__[ 1 [Na] 0 _| 
rrre__[sngarsia__|sn7asia__| 1 [Na] 0 | 
fowos [mova | | ™ [ec| 0 | 
[Tiple Sap NAND Gato (Unbutered) —_——~=stomos—_wcraoaaus | - | #Jrr[ 0 


GATES, COMPLEX 


2—Input AND/NAND Gate MC10EL04 MC100ELO4 =6{ 8 | | D | 


fect _[movoorwews | - | 8 | | 0 | 


BnpukXORNORGate———SSSCSC~C~SCSCSCSCSCSCSECL coe [cvoneLOT [8 | | 0 
[2-Wide, -Inpuv2-Wide, SapRAND-NOR Gate ___—_—_—~foMos_[wovancst__[ - | @[N]| 0 
[2Wide, -Inpuv2-Wide, SInput AND-OR Gate [omos_[wovanoss__[__- | #[N]| 0 
[2Wide, input ANDIOR IwertGate_—=—S—SCSCS~S~s TL sans [vas | i# [Wa] 0 
[S-2-2-S-Input ANDIOR ver Gato _—SCS~S~S~ TE _ssanse_snrarsse | ie [ws] 0 
[42-52 input AND-OR-InverGato_——SCSC~C~SCSCS~T Cea | Cd TN | 


F-BRANDIORSeledor———SSCSC~C~CSCSCSCS~«S OOS cesT’ | «dt Th | CO 
reve ke ie 

fect__[movoowweor [| +f 8 | | 0 | 
[Wide 5-3 mpuORANDGae———SSCSCSC~S~SC~SL TORTI | ~—C*dtC P| NY 


4—Wide OR-AND/OR-AND-Invert Gate MC10H121 P=] 6 PL] ON 
4—Wide OR-AND/OR-AND-Invert Gate MC10121 P= 6 PRL EN 
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po escription Tech, | evicets) | Pins [Dip | sm 


GATES, COMPLEX 


8—Input NOR/OR Gate CMOS MC74HC4078 
Dual 2 Wide 2-Input/3—Input AND/OR Invert Gate TTL SN54LS51 SN74LS51 
D 


a 
al 2-Wide 2-3—Input OR-AND/OR-AND-Invert Gate ECL 
a 
a 


u 

5 ; 
Dual 2—Wide 2-Input, 2—Wide 3—Input AND—OR-Invert Gate TTL MC74F51 
Du i 

u 


z 


JU} 20 


cu 
ps 


EOL 
Dual 4-5 Input OR/NOR Gate ECL 
ECL 
EOL 


Dual 4—Input NAND, 2—Input NOR/OR, 8—Input AND/NAND Gate CMOS MC14501UB 
(Unbuffered) 


Dual 4—Input OR/NOR Gate ECL MC1660 
Dual 5—Input Majority Logic Gate CMOS MC14530B 
Dua 


JU] 20 
-|r 


cu 
— 


CMOS 
CMOS 


MC100E101 
MC100E404 
MC100E104 
MC100E107 


ie) 


ne) 
JU 


Quad OR/NOR Gate 


Quint 2-Input AND/NAND Gate 
Quint 2—Input XOR/XNOR Gate 


Triple 2-3-2 Input OR/NOR Gate 
MC10105 


Triple 2—-Input Exclusive OR/Exclusive NOR Gate E MC10H107 


MoTOT07 
GATES, EXCLUSIVE OR/EXCLUSIVE NOR 


Low-Voltage CMOS Quad 2-Input Exclusive OR Gate With 5V CMOS MC74LCX86 
Tolerant Inputs 


Quad 2-Input Exclusive NOR Gate icMoS. |mc74acsi0 =f 
fevos|weraacrero [an 
feos |werancress [= Tw] 2] 
fewos—[wrancressn | [wor J 
Pint [oneatsese —[anraisane [a [ns] 0] 
[Gua case NOR Galen [uctsors re fr 
Quad @-npt Excise OR Gi fewos—[worances [| fw [3] 
fevos|wereactes [= [w [0] 
Fire [woraras | [wo] 
[evOS|wosaices —[worances [1a [ns 0] 
a a 
pric [ensatsses [swraisees [1a [ns 0] 
aud Erchsne OR Ga Fire [snsatses —[swratses [1 [wo] 
fect Jeroen 
fect —[worone [Je rc a] 
CCN a 
[Triple 2-InputExclusive-ORGate CEC Ss[MCt672_— | Ot 


ie) 


af/oafafi a]fau af/oafiafifa afi}, af af af a] =] af a] a 
DID] DID] OO] Oo; D|] MD] oO] aol ni D| DI MDI @m DIDI DIDI DI AID] OI AIA 


ie) 
U0 
[- 
Ty) 0) 7) 7) 07 mY] ay] ay my 7 Ty) 0} 7] 7 TT] 0 


cU 
bes 


E 
E 
E 
E 
E 
E 
E 
E 
E 


CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 


JU] 20 
-|r 


n 
wae) 


ard bere ee 
EE 
vlog 
=/= 
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Selection by Function 


[~Ceseipton ——SSSSCSCSCS~*drC ees TSC viet) Cid ne JOP] 
GATES, NOR 
[einputNORGate———SSC~CSCSCSCSCSCSCSCSCSCSOMOS CTAB —CdECSCSCSC*dC TP CO 
Dual 3Input S-Oulpul NOR Gate fect___[woromm | | 76 [ec | en | 
fect [morons | | 16 [ec |v | 
fect___[mowen | | 16 [ec | nN | 
NG ea me ee 
fewos[movsoos |_| ™ [ec] | 
[Dual Input NOR Gate (Unbufered) __——~—~S~S~CS~S~sd OOS CTAB |__| # [rr] 0 
[Dual -InputNORGate ———SSCSCSCSC~C~SCS~S TL _ sanz [NTALSDGD | t# [WI] O_| 
row Vaiage OMOS Quad Input NOR Gate SV-Tolerantinputs [OMOS [wovatcxoe | - | # | | DoT | 
aa ee ce oc 
ric___[snacsss___[sn7asss__[ 1 [na | 0 _| 
Guad = npul NOR Gate fowos[mcveacoa | - | [nN] 0 | 
fowos[moveacroa__[| | [nN] 0 | 


Tm___|woraroo [| | [nN] 0_ 


CMOS MC74VHCO02 14 D, 
DT,M 


rit__[snearsve__[enrasoe [i [na [ 0 | 
fect__[mcronroa__| | 6 [pL | Fn | 
fect__[moioie | | 16 [ec | n | 
fect___[moreea +f pw fil] | 
fewos[movsoore | | ™ [ec] o_| 
[avad SnpitNOR Gate (Unbuffered) ———~—~SC~SC~sd OSTA | | fer] 0 
[avad 2-inputNOR Gate With tobe _————S~dL_—cronio0 [| | 16 [rr] FN | 
Tiple3nput NOR Gate fowos[mosencar__|worancz7__[ v4 [Na] 0 _| 
rrr [sneatsor___[snvaser__[ v4 [Na] 0 _| 
fowos[mcvsoass |---| [ec| 0 | 
[Tiple Slap NOR Gate (Urbufered) _——~—~SCSC~S~sd OS CARS| —+| i fer] 0 
eeeeeneenene ee ie ee 
fect _[mcioies | | 6 [ec] x | 
GATES, OR 
Dual Snpul S-Oulput OR Gate ect [uciono [| - | [aL] A | 
fect __[morowio | | 6 [ec | en | 
fect [mora | | 76 [ec | n _| 
[Dual mputORGate———SSSCSC~SCSCSCSCSCSCSCS MOS _cvaorCB | «dT # Th | CO 
row-Vaiage CMOS Quad 2-Inpul OR Gate SV-Tolerantinputs_[omos [wovatoxse__[ | # | | dor | 


Low-Voltage Quiet CMOS Quad 2-Input OR Gate, 5V—Tolerant CMOS MC74LVQ32 14 D,M 
Inputs SD,DT 


Quad 2 Input OF Gate fowos_|wcrancse__[ | [nN] 0 _ 
fowos|woraactsa [| [ND _ 
Tm _|worarse [| | [nN] 0_ 


CMOS MC74VHC32 14 D, 
DT,M 


fowos_[wosencrsen [wcranoTsen | @ [Na | > _| 
rit___[snearsse__[sn7asse | 4 [Na] 0 
fect__[mcronos_| | 76 [pL | IN | 
fect__[mciors | | 16 [ec | en | 
fowos [Morons] ~~ [ec | >] 
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Description | Tech, | Device(s) | Pins | pip | sm_| 
GATES, OR 


Triple 3-Input OR Gate SE es 
[cmos jmci4osB | Pe] 


INDUSTRIAL CONTROL UNIT 


industrial Control Unit CMOS —_|MC14500B Ee ee 


INVERTERS 


Hex Inverter 


Hex Inverter (Without Input Diodes) 
INVERTER/BUFFERS, 2-STATE 

9-Bit Buffer 

Driver 


EoL__[movoeree __[movoorrz2 | 28] | WN 
Eo.__[wcrortia __|worooera_| @ | | >| 
co.__[wcroowwerre | | @ | |_| 
Dual Complementary Pair Plus Inverter (Unbuffered) CMOS MC14007UB P= 14 PP 
Hex Buffer With Enable ECL MC10H188 P=] 16 PLY ON 


CL MC10188 
CMOS MC14050B 


CMOS | MC74AC04 P= 


Hex Buffer/Non-Inverting 
Hex Inverter 

CMOS MC74ACT04 
TTL MC74F04 


CMOS MC54HC04A MC74HC04A 


TTL SN54LS04 SN74LS04 14 
TTL SN54LS05 SN74LS05 1 


MOS MC14069UB 
CL MC10H189 
ECL MC10189 
CMOS MC74HCT04A 
CMOS MC74AC05 


cmos |mc74acto5 | —- | 


s) 
Wn 


CMOS 


(@) 


Ae 


Hex Inverter Gate (Unbuffered) 
Hex Inverter With Enable 


Hex Inverter With LSTTL Compatible Inputs 
Hex Inverter With open Drain Outputs 


Hex Inverter With Strobe (Active Pullup) HTL MC677 
Hex Inverter With Strobe (Without Output Resistors) HTL MC678 
ECL 

CMOS 
Hex Inverter/Buffer (Unbuffered) CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 
CMOS 


MC10195 
MC14049B 
MC14049UB 


Hex Inverter/Buffer 


Hex Inverting Buffer/Logic-Level Down Converter 


MC54HC4049_——_ | MC74HC4049 N, 
MC54HC4050 | MC74HC4050 | 16 


MC74HCU04 


Hex Non-Inverting Buffer/Logic-Level Down Converter 
Hex Unbuffered Inverter 

MC74HCU04A 
MC74LCX04 


Low-Voltage CMOS Hex Inverter, With 5V—Tolerant Inputs 
Low-Voltage Quiet CMOS Hex Inverter 


<= 


Quad 2-Input Gate (Active Pullup) TL MC672 
Quad 2-Input Gate (Passive Pullup) HTL MC668 


Quad Driver ECL MC10E112 MC100E112 2 


Strobed Hex Inverter/Buffer MOS MC14502B 


a Cc 


ie) 


= 
Ir 


Triple 3—Input Gate (Active Pullup) 


Triple 3—Input Gate (Passive Pullup) MC670 
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LATCHES 


3-Bit 4:1 Mux-Latch (Integrated E156 & E171) MC10E256 Mc100E256 =| 28 | | FN | 


3-Bit 4:1 Mux—Latch, With Common Enable, Asynchronous Master | ECL MC10E156 MC100E156 28 FN 
Reset, Differential Output 


rric___[snsacs77___[sn7as77__[ 14 [na] 0 _| 
rrit___[snacss7s__[sn7aisa7s__[ 76 [Na] 0 


5-Bit 2:1 Mux—Latch, With Common Enable, Asynchronous Master | ECL MC10E154 MC100E154 28 FN 
Reset Differential Output 

6-Bit 2:1 Mux—Latch, With Common Enable, Asynchronous Master | ECL MC10E155 MC100E155 28 FN 
Reset Single Ended 


[e-BtDLath———SSCSC~SCSCSCSCSCSCSCSCS O_o TOTS [rCTOOETS | >E_| | 
BB Adaressable Latch fowos[moveacass | | 1 [N| 0 _| 
fowos[moeactass_| | 16 [N| 0 | 
rr [wovarass [| | 7 [N]| 0 | 
Pri ___[sneatsoso_[en7asese__[ 76 [Na | 0 _| 
fowos[mcvsoos5 | | 6 | P| ow | 
fowos [morse | - fw f[e| | 
[S-BitBus Compatible Adsressablelatch _——~—~S~=id MOS [crass | | [rc] | 
fe-BitLatch, WihPaly ——=—SCSC~SCSCSCSEOL cro [TOOT | ee | NY 
[Dualtath SSCS wcvoTGO | «dC | ON 
[Dual2-BiTransparentatch ———SCSC~C~SCSC~S~«S MOS CAC | «dN | CO 
fowos[moreactass | - | 6 [N | bw | 
Tri [wovarass [| | 1 [N]| 0 _| 
rrrc__[sneatsoss__[ | 6 [Na] 0 | 
Dual ota SSCS OOS wcTasOw | ——*dtC CO 
EE A 


Low-Voltage CMOS Octal Transparent Latch, 3—State, CMOS MC74LCX373 20 DW,M, 

Non-Inverting With 5V Tolerant Inputs and Outputs ror 

Low-Voltage CMOS 16-Bit Transparent Latch, 3-State, | MC74LCX16373 al 

Non-Inverting With 5V Tolerant Inputs and Outputs 

Low-Voltage CMOS Octal Transparent Latch Flow Through foal MC74LCX573 Bae M, 

Pinout, 3—State, Non—Inverting With 5V Tolerant Inputs and SD,DT 

Outputs 

Low-Voltage Quiet CMOS Octal Transparent Latch CMOS _ | MC74LVQ373 Poe lene 
SD,DT 


Low-Voltage Quiet CMOS Octal Transparent Latch Flow Through | CMOS MC74LVQ573 20 DW,M, 
Pinout SD,DT 
Octal 3-State Non-Inverting Transparent Latch With LSTTL CMOS MC54HCT373A | MC74HCT373A 20 NJ DW, 

Compatible Inputs SD,DT 


Octal D Latch With 3-State Outputs }cmos |mc74acse3 | - | 20 | N | Dw | 
[eos |wcrancrses [| 20 [ow J 
[eos |wcrancsrs —[ | 20 [x [ ow ] 
[ewos|wrancrsrs | —- | 20 [w [ ow ] 
Octal Transparent Latch With 3—State Outputs }cmos. |mc74ac373._ | - Sis: o20sd | NN C[:sCDW CY 
[ews |wcrancrsrs | —-| 20 [w[ ow J 
2 
Pri —|worarars [| 20 [| ow ] 
Pri |waerarsss [ao ow J 
[ows |wcrancsss [| 20 [wow J 
fowos[woraactssa [= [20 [wow] 


Logic: Standard, Special and Programmable 3.1-26 Motorola Master Selection Guide 


Selection by Function 


Octal With 3-State Outputs Non-Inverting Transparent Latch With 
LSTTL Compatible Inputs 


MC74VHC373 


CMOS — | MC54HC573A __ | MC74HC573A 


MC74HCT573A al 


W, 


z= 


Ee i oe 
Tie [rr [ 
STASIS NI 0 _| 
MEMORY SUPPORT 
[-BIECL-TTL Load Reducing ORAMDVer ___—_—_—_—~‘’EoL__[woToneso __[wovooneso | 26] | WV] 
MISCELLANEOUS 
[Data Separator ——SSCSC~—CSCSCSCSCSCSCSCSCS~S CQO CdS SCC*dC TCC 


MULTIPLEXER/DATA SELECTORS 
1-of-8 Decoder/Demultiplexer 


8—Input Multiplexer 


8—Input Multiplexer With 3-State Outputs 


8—Input Data Selector/Multiplexer With Data and Address Latchs 
and With 3—-State Outputs 


Analog Multiplexer/Demultiplexer With Injection Current Effect 
Control, Automotive Customized 


Motorola Master Selection Guide 


fowos_[wormcrsi_[ | ® IN] >| 
fowos_[movaactist_| - | 16 [N] 0 | 
fewos_[mowaoer [| | = [P| ow | 
fect___[mcioeves | wcroorves | 26 [| | Pn | 
fect__[mcioeves | ciooves | 28 | | Fn | 
fect _[mcroevse __[wcioortss__| 8 | | 0 | 
worooet77 | 28 |__| FX _| 
woroorts7 | 76 [| | >| 
morootss | 28 | | FN | 
20 
16 
TL 
TL 
TL 
TL 
CL 
CL 


CMOS — [MC54HC4351 | MC74HC4351 


MC54HC4051 


fowos_| 


MC74HC4051 


N,J | D, DW 
,DT 


JU} 20 


MC74HC251 


Z 


Zz 
EE 


SN74LS151 
SN74LS251 


CMOS 


MC54HC354 


CMOS MC74HC4851A 
MC74HC4853A 


MC74HC354 


ye) 
Zz 
ec 


MC74HC4852A 


a]fau af/oifiafoaf ayia ee eee ere 
lop} one ie) CL HDI DIDI HDI DIDI NDI NDI ND] OD 
2 


U0 
| le 
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MULTIPLEXER/DATA SELECTORS 


Dual 4—Channel Analog Data Selector CMOS MC14529B nn Esa 


Dual 4—Channel Analog Multiplexer/Demultiplexer CMOS |MC74HC4052 | - ~~ | 16 | N [D,DW] 
omos[moracss [| | 6 [Pc] 0 | 
Dual 4—Channel Data Selector/Multiplexer CMOS — | MC14539B Eo ee 


Bua pt DalaSeleciorMupexer —__owos[worancres | [ew | 0 
Bul input Data SeeciorMuioxer WS Stas Outs [owos [movangass | [en | 0 
fevos[werancriss [re [w [0] 
[eos |wcrancase [| ten [ ow J 
fewos|wrancrsse_[ [ten [ow J 
Pri —|worarrss [|e Pw [3] 
Pre |weraresa [ew 8 
Pre fonsatsies [aware [16 [ws 0] 
Pric[eneatsase[swratsase [16 [na [0] 
Dual 4—Input Multiplexer With 3—State Outputs }cmos |mc74ac253 | - | 16 | N | DW | 
[ewos|wcrancrass [| te [ow J 
fevos|werancsss [Pe Tw] 0] 
feos [werancress[ - [1s [wo] 
7 
Pric— [ensatsass[enraisess [16 [ns [0] 
Pre[werarass [pe [wo 
Pri [werarass [eo 
Pee i te 
fect [wero [er a] 
bua erento watipexer Bat werent vets —[wcrooetss [20 | [ow 
[Bul Wtiplexer With Lach ect [wororse [eT ec | en 
[ow Votage 161 Malipexey ect wereouvetes [> [ra 


Low-Voltage CMOS Quad 2-Input, Non-Inverting With 5V Tolerant | CMOS MC74LCX157 16 M,D, 
Inputs and Outputs SD,DT 


Quad 2-Input Multiplexer With Latch MC10H173 P=] 16 PPLE] ON 
Quad 2—Channel Analog Multiplexer/Demultiplexer CMOS’ |MC14551B a Ee ee 


Quad 2—Input Data Selector/Multiplexer CMOS — | MC54HC158 Mc74HC158 | 16 |NJ | Di] 
omos_[woreHctsa_[ | te [NJ | DOT 


Quad 2-Input Data Selector/Multiplexer With 3-State Outputs CMOS — | MC74HC257 ne Ee ee 
Quad 2-Input Data Selectors/Multiplexers CMOS |MC54HC157A_—- | MC74HC157A 


CMOS — | MC74VHC157 16 D, 
DTM 
Quad 2-Input Data Selector/Multiplexer With LSTTL Compatible CMOS — | MC74HCT157A Le a 
Inputs 


Quad 2nput Mullen Tit [woreriera [| [Nn] 0 | 
Trit__[movarisea | | 16 [N]| 0 | 
rric___[sneasis7__[snvasis7__[ 16 [Na | 0 _| 
Prt __[snatsise_[sn7asisa | 16 [Na] | 

[avad input wiplexer(wering ———SCSC~SCSEL evo | «dC | CN 

[auvad 2-InputMutiplexer Nor-Invering ‘fect [woroisa__ [|__| 16 pc] -n | 


Quad 2-Input Multiplexer Inverting With 3-State Outputs cmos |mc74aces8 | - | 16 | N | DW | 
omos_[wovaacTass [| 16 [| N | OW 


Quad 2-Input Multiplexer Non-Inverting With 3-State Outputs cmos |mc74actzs7 | - | 16 | N { D | 
omos_[woreaces7 [| | 16 [N | 0 _ 


Quad 2-Input Multiplexer With 3-State Outputs SN54LS257B | SN74LS257B | 16 JNJ] Df] 
Quad 2-Input Multiplexer With Storage SN54LS298 SN74LS298 | 16 [NJ | DD | 
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MULTIPLEXER/DATA SELECTORS 


Quad 2-Input Multiplexer, Inverting CMOS MC74AC158 
CMOS MC74ACT158 


Quad 2-Input Multiplexer, Inverting Output MC10H159 
Quad 2-Input Multiplexer, Inverting, With 3-State Outputs SN54LS258B 


i , i SN74LS258B 
Quad 2-Input Multiplexer, Non—Inverting CMOS MC74AC157 
CMOS MC74ACT157 


Quad 2-Input Multiplexer, Non—Inverting Output MC10H158 
MC74F257A 


T 

: 

Quad 2-Input Multiplexer, With 3-State Outputs 

Quad 2—Port Register 
[CMOS _| 


SN74LS398 
SN74LS399 
MC100E157 


E 
E 
E 
E 


Quad 2:1 Mux, Individual—Select 


Quad Analog Switch/Multiplexer CMOS 
pees foes retas — 
Quad Analog Switch/Multiplexer/Demultiplexer 
eee [ores —resncom— 
Analog/Digital Power Supplies 

Triple 2—Channel Analog Multiplexer/Demultiplexer 
peeSeninereespies [oes vera — 

atc 
E 


Triple 2:1 Multiplexer E MC100EL59 
: : = 
Triple Differential 2:1 Multiplexer E 
E 
E 
E 


MC74HC4016 
MC74HC4066 


MC74HC4053 


MC74HC4353 


L 
L 
L 
L 
L 
L 


MC12100 
MC667 


ECL 
FECL | MC1OOLVELS9_| 
ECL 
[ECL 
MULTIVIBRATORS 
ECL 
ECL 
HTL 
[CMos | MC14528B 


E 
Dual Monostable Multivibrator 


SN74LS221 
MC74HC4538A 


MC12101 
Dual Precision Monostable Multivibrator CMOS MC14538B 
Dual Voltage—Controlled Multivibrator MC4024 


H 
T 
Monostable Multivibrator 


SN74LS122 
SN74LS123 


Retriggerable Monostable Multivibrators 


Voltage Controlled Multivibrator 
OSCILLATORS 


Cc 
L 
Cc 
L 
L 
Cc 
L 
L 
L 
L 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
Cc 
TL 
L 
Cc 
TL 
Cc 
L 
L 


T 
T 
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OSCILLATORS 


tage Gonraled Osetatgy Sunn 
OSCILLATOR/TIMERS 

2a Sage Froqnoy No) [urease 
ProgranmableGsclzor Timer ows [uorasata [fe 
ProganmabieTimer ows [worasses [re fre | ow 
[Guad PrecsonTimefBher ows [woraats 1 Tre [ow 
PARITY CHECKERS 

12-Bit Parity Generator/Checker Ee Don ee ee ee 
ea ee ee a 
[Bi Pay GoneaorGhecker Rogier Shfabe OW Gupat EGL [motored worooer@9 [2a [ [Fn 
faaiPariytes Sito reest —  ] 
[or 2-BtPafly GrealorGhecer ct [voto te fe 
9-Bit Odd/Even Parity Generator/Checker }cmos |mc74Hc280 | - | 14 [| N|[ D | 
Lea re ce co 
cB Pay GoneorGhesker rt vorareeo 
or Beecion and Corecion Great eot[woroeres[worooers [as —[ 
PHASE-LOCKED LOOP 

[Phaso-LockedLoop [unos ee 
PRESCALERS 


1.1GHz +10/20/40/80 Prescaler MC12080 ne ee 
1.1GHz +126/128, +254/256 Low Power Dual Modulus Prescaler MC12058 nn Ee 
1.1GHz +127/128, +255/256 Low Power Dual Modulus Prescaler MC12038A ne Ee ee 


7 1GHz =8/9, =16/17 Dual Modulus Prescaler rec. _|mcizozea | -  ~+| 8 |p} o| 
fect __[woraoss | - |e [r|o_ 


[GHz 8 Low Power Prescaler With Stand-By Mode [ect___|movaoaa_-| | 6 |e | 0 
[1-1 GHz =2/478 Low Power Prescaler With Stand-By Mode [ECL ___|wora0es__ | | 8 | P [08D 
fare s256Prescaler——SSSSSCSCSCSC*d EL _—*éCza «|S Ph CO 
[1.1GHz +02/85, 64165 Dual Modulus Prescaler__——=«teoL__movaoaaa__ |---| 8 |e | o_ 
[1GH2 +82788, 64165 Dual Modulus Prescaler___———_—‘fect__|moraoas___| | 8 |e | 0 
PAGH2=64Prescaler——SSSCSCSC~C~*dLCC~=*déC BTC SCC CO 
1.1GHz +64/65, +128/129 Dual Modulus Prescaler En ea ee ee oe ee 
fecr__|morzozs__[ | 6 |p| o | 
fect__|moraozesta__[ - | 8 |? | 0 _| 
fecr__|moraozasia_{ - | s [P| 0 | 
fect__|moraozersa_ | - | 8 [P| 0 _| 
fecr__|morozerss_[ - | @ |p| 0 _| 


1.1GHz +64/65, +128/129 Dual Modulus Prescaler With Stand—By MC12036A ee oP ee al 
sass moreoses | - | 8 {P| o | 


1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler }ECL  |MCi2022ivA | - | 8 [P| D | 
fet —|woranzave | - |» [ro] 
fet |woranaerva [| [er [3] 
fet —_|woranaerve [| [re [3] 


1.1GHz +64/65, +128/129 Super Low Power Dual Modulus ECL MC12052A D,SD 
Prescaler 

1.1GHz +64/65, +128/129 Super Low Power Dual Modulus ECL MC12053A D,SD 
Prescaler With Stand—By Mode 

T3GH2 +64 Prescaler mores [| - | 8 [P| 0 _ 
1.3GHz +64/256 Prescaler MC12066 aa ES ae ae 
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PRESCALERS 
peed 


1.3GHz +256 Prescaler ECL MC12076 
ECL MC12078 
2.0GHz +32/33, +64/65 Dual Modulus Prescaler ECL MC12034A 
ECL MC12034B 
2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler ECL MC12033A 
ECL MC12033B 
ECL MC12032A 
ECL MC12032B 
2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler ECL MC12031A 
ECL MC12031B 


2.0GHz +64/65, +128/129 Super Low Power Dual Modulus ECL MC12054A 
Prescaler 


2.5GHz +2, +4 Low Power Prescaler With Satnd—By Mode ECL MC12095 
2.5GHz +8192 Prescaler ECL MC12098 
2.8GHz +64/128/256 Prescaler ECL MC12079 

ECL MC12089 
225MHz +20/21 Dual Modulus Prescaler ECL MC12019 
225MHz +32/33 Dual Modulus Prescaler ECL MC12015 
225MHz +40/41 Dual Modulus Prescaler ECL MC12016 
225MHz +64 Prescaler ECL MC12023 
225MHz +64/65 Dual Modulus Prescaler ECL MC12017 
480MHz +5/6 Dual Modulus Prescaler ECL MC12009 
520MHz +128/129 Dual Modulus Prescaler ECL MC12018 
520MHz +64/65 Dual Modulus Prescaler ECL MC12025 
550MHz +10/11 Dual Modulus Prescaler ECL MC12013 
550MHz +8/9 Dual Modulus Prescaler ECL MC12011 
750MHz +2 UHF Prescaler ECL MC12090 
PROGRAMMABLE DELAY CHIPS 


2.0GHz +64/65, +128/129 Dual Modulus Prescaler 


JU] U0] 20 
|r 


U0 
- 


» 

= 
So] GS 
nl w 
oO] Oo 


a])/iafa ae 
[ore ond o>) o 


MC10E196 
MC10E195 


MC100E196 
MC100E195 


Programmable Delay Chip (Dig 80ps Anal. 1.6 Ps/mv) 


m 


TT] 7 
EE 


Programmable Delay Chip (Digitally Selectable 20ps Res) 
RAMs 

1024 X 1-Bit Random Access Memory 

256 X 1—Bit Random Access Memory 
RECEIVERS 


MCM10146 
MCM10152 


rmofl-f->apaldrm]a 
DOL DOI NDI DIDI ND] OC] D 


MC10EL16 
MC100LVEL16 
MC10216 
MC100LVEL17 
Quad Bus Receiver MC10129 
Quad Line Receiver MC10H115 
MC10115 
MC1692 
MC10E116 
MC10E416 


Differential Receiver MC100EL16 


High Speed Triple Line Receiver 


cu 
a 


Low-Voltage Quad Differential Line Receiver MC100EL17 


MC100E116 
MC100E416 


Quint Differential Line Receiver 


ie) 


Ea 
nn ea re oa O|a 
z|/z z|z S|Z 
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RECEIVERS 
fect__[mciora | | v6 [ec | en | 
fect [morons | | 6 [ec | | 
REGISTERS 
[aX 4Mulipor Reger —_——SCSC~C~SCSCSCSCSCSCS OOS CTA TC SC*dC TL COC 
[Hox ParalelD Register WihEnabie——SCSC~SCSC~iT Coa | C«d PN | 
REGISTER FILES 


TexaBiRegiierFie (RAM ——SSSCSC~SCS~SCS ECCT CPSC SSC*dSCSS TL 
[4X4 Register Fle Open Golecior SSCS _ ssausto__[nvansiTO | 16 [Ws] 0 
[4X4 Register Fle Wih-Siate Oupuis___—_—~—S—~*dTL_[snsase7o | snvacse7o | 16 [wa] 0 
[ee BitRedisierFie RAM ————SSCSCSC~SCSC~SEL CTT Cd TC] 
[eX 2Mutipor Register Fie (RAW __———S~wK owas | ft *trl | 


SCHMITT TRIGGERS 


rri__[snearsis___|envasis | 1 [Na] 0 _| 
[Dual Schmitt Wieser ——SSCSC~—C~S~CS*S*S~SCS~S OOS cas Cd CLC 


fewos[woraactra [| [ND _ 
Tr__|woraria [| | [nN] 0 
Pre ___[snsausia__[snvacsia | 1 [NJ] 0 
pes es frrse ———p 
fowos|wcraseas__[ | 1 [ec | 0 


CMOS MC74VHC14 14 D, 
DT,M 


emos_[MosanoTiaa_[Movancriaa | 14 [NJ | D_| 
[Quad 2-Input NAND Gate With Schmit TriggerInputs_____—_ [MOS | Mcs4HCa2a_[wcranotsa | 14 [Na] D_ 
Quad 2—Input NAND Schmitt Trigger }cmos |mc74aciz2 | - | 14 | N [ D | 
femos_[wcreacrisa_| - +|  [N | 0 _| 
fm [worarie [Od TN] OY 
fomos_[mcraaas [| | ™ [pc] 0 
[Quad e-Input Schmit iggerNAND Gate ——=—=SCSCSC~*wrTL__~=édiNSwLSTGE_onaLSTge | 1# [Nu] D_ 


SCSI BUS TERMINATORS 


9-Bit Switchable Active SCSI-2 Bus Term (1102) with Volt Reg CMOS — | MCCS142237 a 16,20 Wee 
DT 


9-Bit Switchable SCSI Bus Term (2200 & 3302: Passive) cmos |{mccsi42233, | = | 20 fT N 


18—Bit Active SCSI Bus Terminator CMOS MCCS142235 24,32 DW, 
(*Also Available in 32—Pin QFP Package) *FA 


18-Bit Switchable Active SCSI-2 Bus Term (1100) with Volt Reg }CMOS |mccsi42236 |  - | 28 | ~~ | DW | 


18-Bit Switchable Active SCSI-2 Bus Term (1109) with Volt Reg oe eee ee eel 
Plus Inverted Disconnect 

9-Bit Switchable Active SCSI Bus Terminator (110Q) with Volt Reg }cmos. |mccsi42239 | - | 16 | ~~ | D,DW | 
SERIAL EPROMs 

[Serial EPROM for MPATOTG:6-Pin DIP and S0IG;20-PinPLOG [OOS [MPATTC| | [620] N [DFN 
[Serial EPROM for MPATO36:6-Pin DIP and S010; 20-PinPLGG_[owos |MPat7i28 | _— | 820] P [ DFN 
SHIFT REGISTERS 

[1-16-6¢-Bit Variable Lengin ShitRegster——=~SCS~S~z OOS CTAB TC ~SC*dS;CTS PL] OW 
[i28-BiStatoShitRegster———SSCSCSC~“~*~*~*~*~OMOS CABG 
[18-Bit Static Shit Register ———S~S~SCSCSC~ OMS CHOW| «dC (P| 


3-Bit Scannable Registered Address Driver, ECL MC10E212 MC100E212 | 28 | | FN | 
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SHIFT REGISTERS 

4-Bit Bidirectional Universal Shift Register cmos |mc74acio4 | - | 16 | N | D | 
movanctiea | _— | 16 _ 
een 


Zz 


CMOS 
MC74F194 


TTL 
CMOS _ | MC74HC194 


TTL SN54LS194A 

4-Bit Shift Register TTL MC74F195 ie ne 
TTL SN54LS95B 

CMOS _|MC14035B a io 

SN74LS395 hee ee 
it Shi MC74AC350 a io 
mc74act350 | - | 16 | 

mc74r350 | C8 
er 4 
3 
ee 
C= 3 
be Sd 


[o> 


Oo 


as 
az 


[op) 


4-Bit Shift Register With 3-State Outputs 


ith 3— TTL 
4-Bit Shifter With 3-State CMOS 
ith 3- TTL 


ao 
2 
= 


CMOS 


mk 
[o> 


i 
[ore ep) 


4-Bit Universal Shift Register CMOS MC74HC195 


ECL MC10H141 ) 18 | 

ECL | 16 | 

CMOS |MC14194B | 16 | 
amos [Mo74H0299 
TTL___| SNS4LST65 
EOL__| MotoE2e1 
Tm [worries [| +14 | 
OMos 


8-Bit Serial or Parallel—Input/Serial—Output Shift Register CMOS 
With 3-State Outputs CMOS 


8-Bit Serial or Parallel—-Input/Serial—Output Shift Register With CMOS _ | MC54HC597 MC74HC597 
Inpubrateh CMOS _[MC54HC597A _[MC74HC597A 


8-Bit Serial-In/Parallel-Out Shift Register SN54LS164 SN74LS164 


= 
ro>) 
U 
— 


MC10141 


are 
[op 


LO; DO 
El 


[op 


MC54HC165 MC74HC165 
MC54HC589 MC74HC589 


MC54HC589A MC74HC589A 16 


Zz 
c 


Zz 
ra 


Zz 
& 


Zz 


8-Bit Serial-Input/Parallel-Output Shift Register CMOS _ | MC54HC164 14 
8-Bit Serial-Input/Serial or Parallel—Output Shift Register With MC54HC595A 
Latched 3-State Outputs 

[MC100E141 


8-Bit Shift Register MC10E141 MC100E141 
SNGALSS22A 
[CMOS | 


= 
7 c 
TL 
TL 
Ss TL SN54LS299 SN74LS299 
TL 
TL 
TL 


= 
fo) 
JU] 20 
oO O 
lien a 1S) 7aI 
iw} ep) 


= 


>+);nm}2 NM] M] MI] MTD MPH} ls+PhMy MIM] HI Nyy, = = 
(op ocd ep) O]JO];O];]oOToO CILDIDILOLO;LOT Dm] ol, ODI OTF 


Zz Z2/2)/2|2 
= CPeyeye 
Zo] 2 
=e iw) 
= 4 


Zi/z 
ra oe 


8-Bit Shift/Storage Register With 3-State Outputs 
SN54LS323 SN74LS323 

8-Bit Static Shift Register CMOS —_|MC14014B fe] 

CMOS — [MC14021B [a 
8—Input Shift/Storage Register W/Synchronous Reset and T MC74F323 
Common I/O Pins 
8—Input Universal Shift/Storage Register With Common Parallel VO [CmMos [mc74ac299 [| - | 
Pins: With 3-State Outputs CMOS MG74ACT299 a 


DyZ 
oo 


0 
- 


8—Input Universal Shift/Storage Register With Syn Reset/Common | CMOS MC74AC323 
Parallel I/O Pins: With 3-State Outputs CMOS MC74ACT323 


8—Stage Shift/Store Register With 3-State Outputs CMOS MC14094B 
9-Bit Shift Register, 7OOMHz, With Asynchronous Master Reset ECL MC10E142 MC100E142 
Dual 5-Bit Shift Register CMOS — |MC14015B fF 


8-Input Universal Shift/Storage Register, W/Common Parallel I/O MC74F299 
Pins 


Lee Slee Le 
a OO; O;O;O 1s) OyJO;O au 
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Selection by Function 


pS escription Techs | evicets) | Pins | Dip | sm 


SHIFT REGISTERS 


Dual 64—Bit Static Shift Register CMOS — | MC14517B an Ee ee 
Successive Approximation Register CMOS’ |MC14549B a Ee Lee 
wos —[ucrasses | —- [re [re | ow 


Universal 4—Bit Shift Register SN54LS195A | SN74LS195A_ | 16 JNJ] DD | 


SYNTHESIZERS 


1.1GHz Serial Input Synthesizer With +64/65, +128/129 Prescaler MC12202 Pe 16,20 Lee 

DT 
125-1000MHz Frequency Synthesizer With Parallel Programming MC12181 arn ies 
Interface 


[.0GHe Seral Input Sythesier With +6465 12620 Prescaler [ECL [wove |__| v0] _| DoT | 
[2.5GHz Sera Input Synthesizer With =92798, +6405 Prescaler_[ECL__[wovza70__ |__| 1620] | DoT | 
27GH2 Frequency Synthesizer ————SSSCSCSC~CS~S~S~S~«~dCC*idCTFT «dS SSCP TCT COC 
TRANSCEIVERS 

[250 Octal Bidrootonal Transceiver w/3-Stalo nputs and Ouiputs [EL __[wovarzeas__[ | 20 | [OWaD] 
[4B Diferental ECL Bus7TTL BusTranscowver —_—_—_—_—~fECL__[woToneso | wovooneso | 26 | | FN | 
[Dual Supply Ocal Translating Tanscover________[oMOS_[wovatvxezas_[ | 2 | | owoT 
[EGLITTL invering BidrestonalTanscewere Win Latch BH ECL [wovose [| - | ft] | 
[EGLITTL invering Bidrestonal Transceivers Wih Latch GBH) _[ECL__[wovoss [| - | [t | | 
[HexECUTTL TranscaiverWihLaches ———=SSCS~*ECL__[TORGT __[wovoonee7 | 26 | | FN | 


Low-Voltage CMOS 16-Bit Latching Transceiver, 3-State, CMOS MC74LCX16543A 56 DT 
Non-Inverting With 5V Tolerant Inputs and Outputs 
Low-Voltage CMOS 16-Bit Transceiver, 3-State, Non—Inverting CMOS MC74LCX16245 48 DT 
With 5V Tolerant Inputs and Outputs 
Low-Voltage CMOS 18-Bit Universal Bus Transceiver, 3—State, CMOS MC74LCX16500 56 DT 
Non-Inverting With 5V Tolerant Inputs and Outputs 

Gwos__[worauoxresor | | 66 | | OT 
Low-Voltage CMOS Octal Registered Transceiver With Dual CMOS MC74LCX2952 24 DW, 
Output and Clock Enables, With 5V Tolerant Inputs and Outputs SD,DT 
Low-Voltage CMOS Octal Transceiver, 3-State, Non—Inverting CMOS MC74LCX245 20 M,DW, 
With 5V Tolerant Inputs and Outputs DT 
Low-Voltage Quiet CMOS Octal Transceiver, 3—State, CMOS MC74LVQ245 20 M,DW, 
Non-Inverting SD,DT 
Low-Voltage CMOS Octal Transceiver/Registered Transceiver CMOS MC74LCX646 24 DW, 
With 5V Tolerant Inputs and Outputs SD,DT 
Low-Voltage CMOS Octal Transceiver/Registered Transceiver CMOS MC74LCX652 24 DW, 
With Dual Enable, With 5V Tolerant Inputs and Outputs DT 
Low-Voltage Quiet CMOS Octal Transceiver/Registered CMOS MC74LVQ646 24 DW, 
Transceiver SD,DT 
Low-Voltage Quiet CMOS Octal Transceiver/Registered CMOS MC74LVQ652 24 DW, 
Transceiver SD,DT 


Octal Bus Transceiver/Inverting With Open Collector SN54LS642 SN74LS642 
Octal Bus Transceiver/Non-Inverting With Open Collector SN54LS641 SN74LS641 


Quad Futurebus Backplane Transceiver, With 3-State Outputs and | TTL MC74F3893A 20 FN 
Open Collector 


TRANSLATORS 


[e-BRECUTT Wansator———SSCSC~C~SCSCSCSCSCS EOL OTONDOT__ [CTO | ET | NY 
[e-BitLatch ECLITTL Transitor——SCSC~S~SCSCSCSCSCL_ TOO __[MCTOOHGOS [26 | FN 
[e-BitLatch TTLEGI Transitor_——SCS~CS~SCSCSC~SL TOD __[MOTOOHDE [26] | FN 
[e-BitTTUEOL Translator ———SCSCSC~S~SCSCSCSCSCSCSCSL TOGO _[METOOHGOO [2B |__| FN 
[Diferenial ECLITTL Transltor———SCSCSC~SCSCSCSCSCL fc TORLTA _[oTOOULTAB | 8 | | 0 


[Diferenial PEGLITTL Transiator__——————SSS—*dGL | croecT21 —_[worooetra;_| 8 | [> 
[Dual Diferental PECLITTL Translator [eot__|worooeuras_[ - | 6 | [0 
[Dual LVFTLALVONOS to Diferental PEGL Tanslator______[eot__|croowverrz2 {| 6 | | > 
[Dual TTUbiferential PECL Translator eo] woroetrae__[wovooeutee |e | | > 
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Selection by Function 


po escription Tech, | evicets) | Pins [vip | sm 


TRANSLATORS 

ECL/TTL Translator (Single P.S. @+ 5.0V 
Hex ECL/MST Translator 

Hex TTL OR CMOS/CMOS Hex Level Shifter 
Quad CMOS/ECL Translator (Single P.S. @+ 5.0V 
Quad MECL/TTL Translator 


) 


) 


Quad MST/ECL Translator 

Quad TTL/ECL Translator (ECL Strobe 
Quad TTL/MECL Translator 

Quad TTL/MECL Translator, With TTL Strobe Input 

Quad TTL/NMOS-to-PECL Translator (Single P.S. @+ 5.0V 
Registered Hex ECL/TTL Translator 

Registered Hex PECL/TTL Translator 

Registered Hex TTL/ECL Translator 

Registered Hex TTL/PECL Translator 

Triple MECL/NMOS Translator 

Triple ECL to PECL Translator 

Triple PECL to LVPECL Translator 

Triple PECL to ECL Translator 

TTL/Differential ECL Translator 

TTL/Differential PECL Translator 

TTL to Differential PECL/Differential PECL to TTL Translator 
vco 


) 


) 


Plplrmol—frl pl rl rm} rml] fa} =} =~] ap ay rm] ap apo 
COLO] OC] MD] SO] CO] CO] OJ OF HDI DMD] AI HDIDI DM] OC] HDI A] DD 


Phase—Locked—Loop With VCO 
Low Power Voltage Controlled Oscillator Buffer 


Low Power Voltage Controlled Oscillator Buffer 


FECL =| MC10H350 
FECL = { MC10191 
CMOS | MC14504B 


JU] 20 
rir 


7 OIUyTO ayaj ajay ajay aya4 am/m/ a 7 
S Slel/= Z/Z2|)/ 2) 2) 2/2) 2/2 Z/Z2|/Zz Zz 


fect__[mcrores 
fect___[mciore0 
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MC10H424 
fect [Motored 
MC10H124 


ECL 
ECL 
ECL 
ECL 
ECL 
ECL 
CL 
CL 
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CL 
CL 
CL 
ECL 
CL 
CL 
CL 
CL 
CL 
CL 
CL 


cu 
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MC100H605 
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fwcroowvers2 |_| 
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eines | 


MC100ELT24 


MC74HC4046A 
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1-35 Logic: Standard, Special and Programmable 


Device Index 


MC100E016 
MC100E101 
MC100E104 
MC100E107 
MC100E111 

MC100E112 
MC100E116 
MC100E122 
MC100E131 
MC100E136 
MC100E137 
MC100E141 
MC100E142 
MC100E143 
MC100E150 
MC100E151 
MC100E154 
MC100E155 
MC100E156 
MC100E157 
MC100E158 
MC100E160 
MC100E163 
MC100E164 
MC100E166 
MC100E167 
MC100E171 
MC100E175 
MC100E193 
MC100E195 
MC100E196 
MC100E210 
MC100E211 

MC100E212 
MC100E241 
MC100E256 
MC100E310 
MC100E336 
MC100E337 
MC100E404 
MC100E416 
MC100E431 
MC100E445 
MC100E446 
MC100E451 
MC100E452 
MC100E457 
MC100EL01 
MC100EL04 
MC100EL05 
MC100EL07 


MC100EL11 
MC100EL12 
MC100EL13 
MC100EL14 
MC100EL15 
MC100EL16 
MC100EL17 
MC100EL29 
MC100EL30 
MC100EL31 
MC100EL32 
MC100EL33 
MC100EL34 
MC100EL35 
MC100EL38 
MC100EL39 
MC100EL51 
MC100EL52 
MC100EL56 
MC100EL57 
MC100EL58 
MC100EL59 
MC100EL90 
MC100ELT20 
MC100ELT21 
MC100ELT22 
MC100ELT23 
MC100ELT24 
MC100ELT25 
MC100ELT28 
MC100H600 
MC100H601 
MC100H602 
MC100H603 
MC100H604 
MC100H605 
MC100H606 
MC100H607 
MC100H640 
MC100H641 
MC100H642 
MC100H643 
MC100H644 
MC100H646 
MC100H660 
MC100H680 
MC100H681 
MC100LVE111 
MC100LVE164 
MC100LVE210 
MC100LVE222 


MC100LVE310 
MC100LVELO1 
MC100LVEL05 
MC100LVEL11 
MC100LVEL12 
MC100LVEL13 
MC100LVEL14 
MC100LVEL16 
MC100LVEL17 
MC100LVEL29 
MC100LVEL30 
MC100LVEL31 
MC100LVEL32 
MC100LVEL33 
MC100LVEL38 
MC100LVEL39 
MC100LVEL51 
MC100LVEL56 
MC100LVEL59 
MC100LVEL90 
MC100LVEL91 
MC100LVEL92 
MC100LVELT22 
MC100SX1230 
MC10101 
MC10102 
MC10103 
MC10104 
MC10105 
MC10106 
MC10107 
MC10109 
MC10110 
MC10111 
MC10113 
MC10114 
MC10115 
MC10116 
MC10117 
MC10121 
MC10123 
MC10124 
MC10125 
MC10129 
MC10130 
MC10131 
MC10133 
MC10134 
MC10135 
MC10136 
MC10137 
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Device Index 


MC10E141 
MC10E142 
MC10E143 
MC10E150 
MC10E151 
MC10E154 
MC10E155 
MC10E156 
MC10E157 
MC10E158 
MC10E160 
MC10E163 
MC10E164 
MC10E1651 
MC10E1652 
MC10E166 
MC10E167 
MC10E171 
MC10E175 
MC10E193 
MC10E195 
MC10E196 
MC10E197 
MC10E211 
MC10E212 
MC10E241 
MC10E256 
MC10E336 
MC10E337 
MC10E404 
MC10E411 
MC10E416 
MC10E431 
MC10E445 
MC10E446 
MC10E451 
MC10E452 
MC10E457 
MC10EL01 
MC10EL04 
MC10EL05 
MC10EL07 
MC10EL11 
MC10EL12 
MC10EL15 
MC10EL16 
MC10EL31 
MC10EL32 
MC10EL33 
MC10EL34 
MC10EL35 
MC10EL51 


MC10138 
MC10141 
MC10153 
MC10154 
MC10158 
MC10159 
MC10160 
MC10161 
MC10162 
MC10163 
MC10164 
MC10165 
MC10166 
MC10170 
MC10171 
MC10172 
MC10173 
MC10174 
MC10175 
MC10176 
MC10177 
MC10178 
MC10180 
MC10181 
MC10186 
MC10188 
MC10189 
MC10190 
MC10191 
MC10192 
MC10193 
MC10195 
MC10197 
MC10198 
MC10210 
MC10211 
MC10212 
MC10216 
MC10231 
MC10804 
MC10805 
MC10E016 
MC10E101 
MC10E104 
MC10E107 
MC10E111 
MC10E112 
MC10E116 
MC10E122 
MC10E131 
MC10E136 
MC10E137 


MC10EL52 
MC10EL57 
MC10EL58 
MC10EL89 
MC10ELT20 
MC10ELT21 
MC10ELT22 
MC10ELT24 
MC10ELT25 
MC10ELT28 
MC10H100 
MC10H101 
MC10H102 
MC10H103 
MC10H104 
MC10H105 
MC10H106 
MC10H107 
MC10H109 
MC10H113 
MC10H115 
MC10H116 
MC10H117 
MC10H118 
MC10H119 
MC10H121 
MC10H123 
MC10H124 
MC10H125 
MC10H130 
MC10H131 
MC10H135 
MC10H136 
MC10H141 
MC10H145 
MC10H158 
MC10H159 
MC10H16 
MC10H160 
MC10H161 
MC10H162 
MC10H164 
MC10H165 
MC10H166 
MC10H171 
MC10H172 
MC10H173 
MC10H174 
MC10H175 
MC10H176 
MC10H179 
MC10H180 
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Device Index 


MC12022TSA 
MC12022TSB 
MC12022TVA 
MC12022TVB 
MC12023 
MC12025 
MC12026A 
MC12026B 
MC12028A 
MC12028B 
MC12031A 
MC12031B 
MC12032A 
MC12032B 
MC12033A 
MC12033B 
MC12034A 
MC12034B 
MC12036A 
MC12036B 
MC12038A 
MC12040 
MC12052A 
MC12053A 
MC12054A 
MC12058 
MC12061 
MC12066 
MC12073 
MC12074 
MC12075 
MC12076 
MC12078 
MC12079 
MC12080 
MC12083 
MC12089 
MC12090 
MC12093 
MC12095 
MC12098 
MC12100 
MC12101 
MC12147 
MC12148 
MC12149 
MC12179 
MC12181 
MC12202 
MC12206 
MC12210 
MC12429 


MC10H181 3.1-9 
MC10H186 3.1-19 
MC10H188 3.1-25 
MC10H189 3.1-25 
MC10H209 3.1-23 
MC10H210 3.1-24 
MC10H211 3.1-24 
MC10H330 3.1-12 
MC10H332 3.1-10 
MC10H334 3.1-12 
MC10H350 3.1-35 
MC10H351 3.1-35 
MC10H352 3.1—-35 
MC10H423 3.1-12 
MC10H424 3.1—-35 
MC10H600 3.1-34 
MC10H601 3.1-34 
MC10H602 3.1-34 
MC10H603 3.1-34 
MC10H604 3.1—-35 
MC10H605 3.1—-35 
MC10H606 3.1—-35 
MC10H607 3.1-35 
MC10H640 3.1-13 
MC10H641 3.1-13 
MC10H642 3.1-13 
MC10H643 3.1-13 
MC10H644 3.1-13 
MC10H645 3.1-13 
MC10H646 3.1-13 
MC10H660 3.1-27 
MC10H680 3.1-34 
MC10H681 3.1-34 
MC10SX1125 3.1-9 
MC10SX1130 3.1-17 
MC10SX1189 3.1-13 
MC12002 3.1-17 
MC12009 3.1-31 
MC12011 3.1-31 
MC12013 3.1-31 
MC12014 3.1-15 
MC12015 3.1-31 
MC12016 3.1-31 
MC12017 3.1-31 
MC12018 3.1-31 
MC12019 3.1-31 
MC12022A 3.1—-30 
MC12022B 3.1—-30 
MC12022LVA 3.1—30 
MC12022LVB 3.1—30 
MC12022SLA 3.1—30 
MC12022SLB 3.1—30 


MC12430 
MC12439 
MC14001B 
MC14001UB 
MC14002B 
MC14002UB 
MC14006B 
MC14007UB 
MC14008B 
MC14011B 
MC14011UB 
MC14012B 
MC14012UB 
MC14013B 
MC14014B 
MC14015B 
MC14016B 
MC14017B 
MC14018B 
MC14020B 
MC14021B 
MC14022B 
MC14023B 
MC14023UB 
MC14024B 
MC14025B 
MC14025UB 
MC14027B 
MC14028B 
MC14029B 
MC14035B 
MC14038B 
MC14040B 
MC14042B 
MC14043B 
MC14044B 
MC14046B 
MC14049B 
MC14049UB 
MC14050B 
MC14051B 
MC14052B 
MC14053B 
MC14060B 
MC14066B 
MC14067B 
MC14068B 
MC14069UB 
MC14070B 
MC14071B 
MC14072B 
MC14073B 
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MC14075B 
MC14076B 
MC14077B 
MC14078B 
MC14081B 
MC14082B 
MC14093B 
MC14094B 
MC14099B 
MC14106B 
MC14161B 
MC14163B 
MC14174B 
MC14175B 
MC14194B 
MC14415 
MC14490 
MC14500B 
MC14501UB 
MC14502B 
MC14503B 
MC14504B 
MC14506UB 
MC14508B 
MC14510B 
MC14511B 
MC14512B 
MC14513B 
MC14514B 
MC14515B 
MC14516B 
MC14517B 
MC14518B 
MC14519B 
MC14520B 
MC14521B 
MC14522B 
MC14526B 
MC14527B 
MC14528B 
MC14529B 
MC14530B 
MC14531B 
MC14532B 
MC14534B 
MC14536B 
MC14538B 
MC14539B 
MC14541B 
MC14543B 
MC14544B 
MC14547B 
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MC14549B 
MC14551B 
MC14553B 
MC14555B 
MC14556B 
MC14557B 
MC14558B 
MC14559B 
MC14560B 
MC14561B 
MC14562B 
MC14566B 
MC14568B 
MC14569B 
MC14572UB 
MC14580B 
MC14583B 
MC14584B 
MC14585B 
MC14598B 
MC14599B 
MC1648 
MC1650 
MC1651 
MC1658 
MC1660 
MC1662 
MC1670 
MC1672 

MC 1692 
MC4016 
MC4018 
MC4024 
MC4044 
MC4316 
MC4324 
MC4344 
MC54HCO0A 
MC54HC02A 
MC54HC04A 
MC54HC08A 
MC54HC132A 
MC54HC138A 
MC54HC139A 
MC54HC14A 
MC54HC154 
MC54HC157A 
MC54HC158 
MC54HC160 
MC54HC161A 
MC54HC162 
MC54HC163A 


3.1-39 


MC54HC164 
MC54HC164A 
MC54HC165 
MC54HC174A 
MC54HC175 
MC54HC175A 
MC54HC240A 
MC54HC241A 
MC54HC244A 
MC54HC245A 
MC54HC251 
MC54HC259 
MC54HC27 
MC54HC273A 
MC54HC32A 
MC54HC354 
MC54HC365 
MC54HC366 
MC54HC367 
MC54HC373A 
MC54HC374A 
MC54HC390 
MC54HC393 
MC54HC4016 
MC54HC4040A 
MC54HC4049 
MC54HC4050 
MC54HC4051 
MC54HC4053 
MC54HC4060 
MC54HC4060A 
MC54HC4066 
MC54HC4351 
MC54HC4353 
MC54HC4538A 
MC54HC533A 
MC54HC534A 
MC54HC540A 
MC54HC541A 
MC54HC563A 
MC54HC573A 
MC54HC574A 
MC54HC589 
MC54HC589A 
MC54HC595A 
MC54HC597 
MC54HC597A 
MC54HC640A 
MC54HC646 
MC54HC688 
MC54HC74A 
MC54HC86 
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MC54HC86A 
MC54HCTOOA 
MC54HCT08A 
MC54HCT14A 
MC54HCT161A 
MC54HCT163A 
MC54HCT241A 
MC54HCT244A 
MC54HCT245A 
MC54HCT32A 
MC54HCT373A 
MC54HCT374A 
MC54HCT574A 
MC660 

MC661 

MC662 

MC663 

MC664 

MC667 

MC668 

MC669 

MC670 

MC671 

MC672 

MC677 

MC678 
MC68150*33 
MC68150*40 
MC68194 
MC74AC00 
MC74AC02 
MC74AC04 
MC74AC05 
MC74AC08 
MC74AC10 
MC74AC109 
MC74AC11 
MC74AC112 
MC74AC113 
MC74AC125 
MC74AC126 
MC74AC132 
MC74AC138 
MC74AC139 
MC74AC14 
MC74AC151 
MC74AC153 
MC74AC157 
MC74AC158 
MC74AC160 
MC74AC161 
MC74AC162 
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MC74AC163 
MC74AC174 
MC74AC175 
MC74AC190 
MC74AC194 
MC74AC20 
MC74AC240 
MC74AC241 
MC74AC244 
MC74AC245 
MC74AC251 
MC74AC253 
MC74AC256 
MC74AC257 
MC74AC258 
MC74AC259 
MC74AC273 
MC74AC299 
MC74AC32 
MC74AC323 
MC74AC350 
MC74AC352 
MC74AC353 
MC74AC373 
MC74AC374 
MC74AC377 
MC74AC378 
MC74AC4020 
MC74AC4040 
MC74AC533 
MC74AC534 
MC74AC540 
MC74AC541 
MC74AC563 
MC74AC564 
MC74AC573 
MC74AC574 
MC74AC620 
MC74AC623 
MC74AC640 
MC74AC643 
MC74AC646 
MC74AC648 
MC74AC652 
MC74AC74 
MC74AC810 
MC74AC86 
MC74ACT00 
MC74ACT02 
MC74ACT04 
MC74ACT05 
MC74ACT08 


3.1-40 


MC74ACT10 

MC74ACT109 
MC74ACT11 

MC74ACT112 
MC74ACT113 
MC74ACT125 
MC74ACT126 
MC74ACT132 
MC74ACT138 
MC74ACT139 
MC74ACT14 

MC74ACT151 
MC74ACT153 
MC74ACT157 
MC74ACT158 
MC74ACT160 
MC74ACT161 
MC74ACT162 
MC74ACT163 
MC74ACT174 
MC74ACT175 
MC74ACT194 
MC74ACT20 

MC74ACT240 
MC74ACT241 
MC74ACT244 
MC74ACT245 
MC74ACT251 
MC74ACT253 
MC74ACT256 
MC74ACT257 
MC74ACT258 
MC74ACT259 
MC74ACT273 
MC74ACT299 
MC74ACT32 

MC74ACT323 
MC74ACT350 
MC74ACT352 
MC74ACT353 
MC74ACT373 
MC74ACT374 
MC74ACT377 
MC74ACT378 
MC74ACT521 
MC74ACT533 
MC74ACT534 
MC74ACT540 
MC74ACT541 
MC74ACT563 
MC74ACT564 
MC74ACT573 
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MC74ACT574 
MC74ACT620 
MC74ACT623 
MC74ACT640 
MC74ACT643 
MC74ACT646 
MC74ACT648 
MC74ACT652 
MC74ACT74 
MC74ACT810 
MC74ACT86 
MC74F00 
MC74F02 
MC74F04 
MC74F08 
MC74F10 
MC74F109 
MC74F11 
MC74F112 
MC74F1245 
MC74F125 
MC74F126 
MC74F13 
MC74F132 
MC74F138 
MC74F139 
MC74F14 
MC74F148 
MC74F151 
MC74F153 
MC74F157A 
MC74F158A 
MC74F160A 
MC74F161A 
MC74F162A 
MC74F163A 
MC74F 164 
MC74F168 
MC74F169 
MC74F174 
MC74F175 
MC74F1803 
MC74F181 
MC74F 182 
MC74F194 
MC74F195 
MC74F20 
MC74F21 
MC74F2245 
MC74F240 
MC74F241 
MC74F242 
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MC74F243 
MC74F244 
MC74F245 
MC74F251 
MC74F253 
MC74F256 
MC74F257A 
MC74F258A 
MC74F259 
MC74F269 
MC74F280 
MC74F283 
MC74F299 
MC74F32 
MC74F323 
MC74F350 
MC74F352 
MC74F353 
MC74F365 
MC74F366 
MC74F367 
MC74F368 
MC74F37 
MC74F373 
MC74F374 
MC74F377 
MC74F378 
MC74F379 
MC74F38 
MC74F381 
MC74F382 
MC74F3893A 
MC74F398 
MC74F399 
MC74F40 
MC74F51 
MC74F521 
MC74F533 
MC74F534 
MC74F537 
MC74F538 
MC74F539 
MC74F544 
MC74F568 
MC74F569 
MC74F574 
MC74F579 
MC74F620 
MC74F623 
MC74F64 
MC74F640 
MC74F646 


3.1-41 


MC74F657A 
MC74F657B 
MC74F74 
MC74F779 
MC74F803 
MC74F823 
MC74F827 
MC74F828 
MC74F85 
MC74F86 
MC74HCO0A 
MC74HC02A 
MC74HC03A 
MC74HC04A 
MC74HCO08A 
MC74HC10 
MC74HC107 
MC74HC109 
MC74HC11 
MC74HC112 
MC74HC125A 
MC74HC132A 
MG74HC133 
MC74HC137 
MGC74HC138A 
MC74HC139A 
MC74HC147 
MC74HC14A 
MC74HC151 
MC74HC153 
MC74HC154 
MC74HC157A 
MC74HC158 
MC74HC158A 
MC74HC160 
MC74HC161A 
MC74HC162 
MC74HC163 
MC74HC164 
MC74HC164A 
MC74HC165 
MC74HC173 
MC74HC174A 
MGC74HC175 
MC74HC175A 
MC74HC194 
MC74HC195 
MC74HC20 
MC74HC237 
MC74HC240A 
MC74HC241A 
MC74HC242 
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MC74HC244A 
MC74HC245A 
MC74HC251 
MC74HC253 
MC74HC257 
MC74HC259 
MC74HC27 
MC74HC273A 
MC74HC280 
MC74HC299 
MC74HC30 
MC74HC32A 
MC74HC354 
MC74HC365 
MC74HC366 
MC74HC367 
MC74HC368 
MC74HC373A 
MC74HC374A 
MC74HC390 
MC74HC393 
MC74HC4002 
MC74HC4016 
MC74HC4017 
MC74HC4020A 
MC74HC4024 
MC74HC4040A 
MC74HC4046A 
MC74HC4049 
MC74HC4050 
MC74HC4051 
MC74HC4052 
MC74HC4053 
MC74HC4060 
MC74HC4060A 
MC74HC4066 
MC74HC4075 
MC74HC4078 
MC74HC42 
MC74HC4316 
MC74HC4351 
MC74HC4353 
MC74HC4511 
MC74HC4514 
MC74HC4538A 
MC74HC4851A 
MC74HC4852A 
MC74HC4853A 
MC74HC51 
MC74HC533A 
MC74HC534A 
MC74HC540A 
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MC74HC541A 
MC74HC563A 
MC74HC564A 
MC74HC573A 
MC74HC574A 
MC74HC58 
MC74HC589 
MC74HC589A 
MC74HC595A 
MC74HC597 
MC74HC597A 
MC74HC640A 
MC74HC646 
MC74HC688 
MC74HC7266 
MC74HC7266A 
MC74HC73 
MC74HC74A 
MC74HC75 
MC74HC76 
MC74HC85 
MC74HC86 
MC74HC86A 
MC74HCTOOA 
MC74HCT04A 
MC74HCTO8A 
MC74HCT138A 
MC74HCT14A 
MC74HCT157A 
MC74HCT161A 
MC74HCT163A 
MC74HCT174A 
MC74HCT240A 
MC74HCT241A 
MC74HCT244A 
MC74HCT245A 
MC74HCT273A 
MC74HCT32A 
MC74HCT373A 
MC74HCT374A 
MC74HCT541A 
MC74HCT573A 
MC74HCT574A 
MC74HCT74A 
MC74HCU04 
MC74HCU04A 
MC74LCX00 
MC74LCX02 
MG74LCX04 
MC74LCX08 
MC74LCX125 
MC74LCX138 
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MC74LCX157 
MC74LCX16240A 
MC74LCX16244 
MC74LCX16245 
MC74LCX16373 
MC74LCX373 
MC74LCX16374 
MC74LCX16500 
MC74LCX16501 
MC74LCX16543A 
MC74LCX240 
MC74LCX244 
MC74LCX245 
MC74LCX2952 
MC74LCX32 
MC74LCX374 
MC74LCX540 
MC74LCX541 
MC74LCX573 
MC74LCX574 
MC74LCX652 
MC74LCX86 
MC74LVQ00 
MC74LVQ04 
MC74LVQ125 
MC74LVQ138 
MC74LVQ240 
MC74LVQ244 
MC74LVQ245 
MC74LVQ32 
MC74LVQ373 
MC74LVQ374 
MC74LVQ541 
MC74LVQ573 
MC74LVQ574 
MC74LVQ646 
MC74LVQ652 
MC74LVX4245 
MC74VHC02 
MC74VHC04 
MC74VHCO08 
MC74HC126A 
MC74VHC125 
MC74VHC138 
MC74VHC14 
MC74VHC157 
MC74VHC244 
MC74VHC245 
MC74VHC32 
MC74VHC373 
MC74VHC374 
MC74VHC541 
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MC74VHC573 
MC74VHC574 
MC74VHC595 
MC74VHC74 
MC830 
MC832 
MC836 
MC837 
MC840 
MC844 
MC845 
MC846 
MC88913 
MC88914 
MC88915*55 
MC88915*70 
MC88915T*100 
MC88915T*133 
MC88915T*160 
MC88915T*55 
MC88915T*70 
MC88916*70 
MC88916*80 
MC88920 
MC88921 
MC88LV926 
MC88PL117 
MC936 
MC937 
MC944 
MC945 
MC946 
MC951 
MC952 
MC953 
MCCS142233 
MCCS142235 
MCCS142236 
MCCS142237 
MCCS142238 
MCCS142239 
MCH12140 
MCK12140 
MCM10143 
MCM10145 
MCM10146 
MCM10152 
MPA1016 
MPA1036 
MPA1064 
MPA1100 
MPA17128 
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MPA1765 
MPC903 
MPC904 
MPC905 
MPC911 
MPC930 
MPC931 
MPC946 
MPC947 
MPC948 
MPC948L 
MPC949 
MPC950 
MPC951 
MPC952 
MPC956 
MPC970 
MPC972 
MPC973 
MPC974 
MPC980 
MPC990 
MPC991 
MPC992 
SN54LS00 
SN54LS01 
SN54LS02 
SN54LS03 
SN54LS04 
SN54LS05 
SN54LS08 
SN54LS09 
SN54LS10 
SN54LS107A 
SN54LS109A 
SN54LS11 
SN54LS112A 
SN54LS113A 
SN54LS114A 
SN54LS12 
SN54LS122 
SN54LS123 
SN54LS125A 
SN54LS126A 
SN54LS13 
SN54LS132 
SN54LS133 
SN54LS137 
SN54LS138 
SN54LS139 
SN54LS14 
SN54LS145 
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SN54LS147 
SN54LS148 
SN54LS15 
SN54LS151 
SN54LS153 
SN54LS155 
SN54LS156 
SN54LS157 
SN54LS158 
SN54LS160A 
SN54LS161A 
SN54LS162A 
SN54LS163A 
SN54LS164 
SN54LS165 
SN54LS166 
SN54LS168 
SN54LS169 
SN54LS170 
SN54LS173A 
SN54LS174 
SN54LS175 
SN54LS190 
SN54LS191 
SN54LS192 
SN54LS193 
SN54LS194A 
SN54LS195A 
SN54LS196 
SN54LS197 
SN54LS20 
SN54LS821 
SN54LS22 
SN54LS221 
SN54LS240 
SN54LS241 
SN54LS242 
SN54LS243 
SN54LS244 
SN54LS245 
SN54LS247 
SN54LS248 
SN54LS249 
SN54LS251 
SN54LS253 
SN54LS256 
SN54LS257B 
SN54LS258B 
SN54LS259 
SN54LS26 
SN54LS260 
SN54LS266 
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SN54LS27 
SN54LS273 
SN54LS279 
SN54LS28 
SN54LS280 
SN54LS283 
SN54LS290 
SN54LS293 
SN54LS298 
SN54LS299 
SN54LS30 
SN54LS32 
SN54LS322A 
SN54LS323 
SN54LS33 
SN54LS348 
SN54LS352 
SN54LS353 
SN54LS365A 
SN54LS366A 
SN54LS367A 
SN54LS368A 
SN54LS37 
SN54LS373 
SN54LS374 
SN54LS375 
SN54LS377 
SN54LS378 
SN54LS379 
SN54LS38 
SN54LS386 
SN54LS390 
SN54LS393 
SN54LS398 
SN54LS399 
SN54LS40 
SN54LS42 
SN54LS47 
SN54LS48 
SN54LS490 
SN54LS51 
SN54LS54 
SN54LS540 
SN54LS541 
SN54LS55 
SN54LS569A 
SN54LS623 
SN54LS640 
SN54LS641 
SN54LS642 
SN54LS645 
SN54LS669 
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SN54LS670 
SN54LS682 
SN54LS684 
SN54LS688 
SN54LS73A 
SN54LS748 
SN54LS74A 
SN54LS75 
SN54LS76A 
SN54LS77 
SN54LS795 
SN54LS796 
SN54LS797 
SN54LS798 
SN54LS83A 
SN54LS848 
SN54LS85 
SN54LS86 
SN54LS90 
SN54LS92 
SN54LS93 
SN54LS95B 
SN74LS00 
SN74LS01 
SN74LS02 
SN74LS03 
SN74LS04 
SN74LS05 
SN74LS08 
SN74LS09 
SN74LS10 
SN74LS107A 
SN74LS109A 
SN74LS11 
SN74LS112A 
SN74LS113A 
SN74LS114A 
SN74LS12 
SN74LS122 
SN74LS123 
SN74LS125A 
SN74LS126A 
SN74LS13 
SN74LS132 
SN74LS133 
SN74LS136 
SN74LS137 
SN74LS138 
SN74LS139 
SN74LS14 
SN74LS145 
SN74LS147 
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SN74LS148 
SN74LS15 
SN74LS151 
SN74LS153 
SN74LS155 
SN74LS156 
SN74LS157 
SN74LS158 
SN74LS160A 
SN74LS161A 
SN74LS162A 
SN74LS163A 
SN74LS164 
SN74LS165 
SN74LS166 
SN74LS168 
SN74LS169 
SN74LS170 
SN74LS173A 
SN74LS174 
SN74LS175 
SN74LS190 
SN74LS191 
SN74LS192 
SN74LS193 
SN74LS194A 
SN74LS195A 
SN74LS196 
SN74LS197 
SN74LS20 
SN74LS21 
SN74LS22 
SN74LS221 
SN74LS240 
SN74LS241 
SN74LS242 
SN74LS243 
SN74LS244 
SN74LS245 
SN74LS247 
SN74LS248 
SN74LS249 
SN74LS251 
SN74LS253 
SN74LS257B 
SN74LS258B 
SN74LS259 
SN74LS26 
SN74LS260 
SN74LS266 
SN74LS27 
SN74LS273 
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SN74LS279 
SN74LS28 
SN74LS280 
SN74LS283 
SN74LS290 
SN74LS293 
SN74LS298 
SN74LS299 
SN74LS30 
SN74LS32 
SN74LS322A 
SN74LS323 
SN74LS33 
SN74LS348 
SN74LS352 
SN74LS353 
SN74LS365A 
SN74LS366A 
SN74LS367A 
SN74LS368A 
SN74LS37 
SN74LS373 
SN74LS374 
SN74LS375 
SN74LS377 
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SN74LS378 
SN74LS379 
SN74LS38 
SN74LS386 
SN74LS390 
SN74LS393 
SN74LS395 
SN74LS398 
SN74LS399 
SN74LS40 
SN74LS42 
SN74LS47 
SN74LS48 
SN74LS490 
SN74LS51 
SN74LS54 
SN74LS540 
SN74LS541 
SN74LS55 
SN74LS569A 
SN74LS623 
SN74LS640 
SN74LS641 
SN74LS642 
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SN74LS645 
SN74LS669 
SN74LS670 
SN74LS682 
SN74LS684 
SN74LS688 
SN74LS73A 
SN74LS748 
SN74LS74A 
SN74LS75 

SN74LS76A 
SN74LS77 

SN74LS795 
SN74LS796 
SN74LS797 
SN74LS798 
SN74LS83A 
SN74LS848 
SN74LS85 

SN74LS86 

SN74LS90 

SN74LS92 

SN74LS93 

SN74LS95B 
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Ordering Information 
Device Nomenclatures 


LS — Low Power Schottky 
SN VV WW XXXX _Y. 


L__ Package Type 
e N for Plastic (74 Series Only) 
Standard Prefix e J for Ceramic 


¢ D for 150 mil Plastic SOIC (74 Series Only) 
Temperature Range ¢ DW for 300 mil Plastic SOIC (74 Series Only) 
e 74 Series (0 to +70°C) 
e 54 Series (—55 to +125°C) 


Function Type 
Family 
e LS = Low Power Schottky 
FAST 
MC VV W XXXX Y 
Package Type 
Motorola e N for Plastic (74 Series Only) 
Circuit Identifier ¢ D for 150 mil Plastic SOIC (74 Series Only) 
e DW for 300 mil Plastic SOIC (74 Series Only) 
Temperature Range ¢ SD for Plastic SSOP 
e 74 Series (0 to +70°C) 
Function Type 
Family 
e F=FAST 
MECL 10K, MECL 10H/100H 
MC WWW XXX YY 
Package Type 
Motorola e P for Plastic 
Circuit Identifier ° L for Ceramic 


e FN for PLCC 


Temperature Range 
e 10 = 10K (-30 to +85°C) 
e 10H = 10H (0 to +75°C) 
e 100H = 100K Compatible (0 to +85°C) 


Function Type 
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ECLinPS, ECLinPS Lite 
WWW XXX YYY ZZ 


Package Type 
e FN=PLCC 
e D=Plastic SOIC 
e L=Ceramic DIP 
e P= Plastic DIP 


MC 
Motorola | 
Circuit Identifier 


e MC = Fully Qualified Circuit 
e XC =Non Reliability Qualified 
Function Type 
ae - e YYY =3—Digits for ECLinPS 
Compatibility Identifier * YY= 2-Digits for ECLinPS Lite 
e 10 =10H Compatible (0 to +85°C) 
e 100 = 100K Compatible (0 to +85°C) ECLinPS Family Identifier 
e E=ECLinPS 
e EL=ECLinPS Lite 
e ELT =ECLinPS Lite Translator 
e LVE =Low Voltage ECLinPS 
e LVEL = Low Voltage ECLinPS Lite 


Metal Gate 14000 Series CMOS 
MC 14XXX YY ZZ 


Motorola Circuit Identifier Package and Temperature Range 
Function Type ¢ CL for Ceramic —55 to +125°C 
e CP for Plastic —55 to +125°C 
Identifier (per JEDEC Standard) e D/DW for Small Outline Package (Plastic) —55 to +125°C 
¢ B (or Blank)= Buffered Outputs e DT for Plastic TSSOP 


e UB = Unbuffered Outputs 


High-Speed CMOS 
MC VV WWW XXxXX  Y 


=— Package Type 
Motorola e N for Plastic (74 Series Only) 
Circuit Identifier e J for Ceramic (54 Series Only) 
e D for 150 mil Plastic SOIC (74 Series Only) 
Temperature Range e DW for 300 mil Plastic SOIC (74 Series Only) 
¢ 74 Series (-55 to +125°C) * SD for Plastic SSOP 
e 54 Series (-55 to +125°C) e DT for Plastic TSSOP 
High-Speed CMOS Function Type 
Specification Identifier e XX(X) Same Function and Pin Configuration as 
e HC = Buffered High-Speed CMOS LSTTL 
e HCU = Unbuffered High-Speed CMOS* e 4XXX Same Function and Pin Configuration as 
e HCT = High-Speed CMOS TTL Compatible CMOS 14000 
© 7XX(X) Variation of LSTTL or CMOS 14000 
*Not Available On All Devices Device 


FACT 


MC WWWWW = XXX YY 
a Package Type 


Motorola e N for Plastic 
pai ses ¢ D for Narrow SOIC 
Circuit Identifier » DW for Wide SoIc 
Temperature Range Family e SD for Plastic SSOP 
¢ 74AC = FACT (—40 to +85°C) e DT for Plastic TSSOP 


° 74ACT = TTL Compatible (—40 to +85°C) Function Type 
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Other Logic Circuits 


MC/MCCS WWWWWW X YY ZZ 
2 Package Type 


e N for Plastic 
e D for Narrow SOIC 
e FN for PLCC 
e FJ for CLCC 


Motorola 
Circuit Identifier 
e MC = Standard Circuit Identifier 
e MCCS = Circuit Chip—Set Identifier 


Function Type 


Option Suffix Indicator Option Type 


MECL IIl/HTL/DTL 
XXXX 


MC Y 
a Package Type 
e P for Plastic 
Motorola e L for Ceramic 


Circuit Identifier e D for Narrow SOIC 
e FN for PLCC 


Function Type 
LCX Products 
MC 74 LCX YYYYY ZZ 
—_— Package Type 
Motorola e D for Plastic Narrow JEDEC SOIC 


Circuit Identifier e DW for Plastic Wide JEDEC SOIC 
e M for Plastic EIAJ SOIC 
Temperature Range e SD for Plastic SSOP 
e 74=-A0 to +85°C e DT for Plastic TSSOP 
Function Type 


Family Identifier 
e LCX = 5V-Tolerant Low-Voltage CMOS 


LVQ Products 
MC 74 LVQ YYYY ZZ 


L__ Package Type 
Motorola e D for Plastic Narrow JEDEC SOIC 
Circuit Identifier DW for Plastic Wide JEDEC SOIC 
M for Plastic EIAJ SOIC 
Temperature Range SD for Plastic SSOP 
e 74=-40 to +85°C DT for Plastic TSSOP 
Function Type 


Family Identifier 
e LVQ =Low-Voltage Quiet CMOS 


E 
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Motorola Programmable Arrays (MPA) 


FPGA Nomenclature 


MPA1 XXX YY Z | 


| L Temperature Grade 


Motorola e Blank = Commercial 

Programmable Array e | = Industrial 

(First Series) 

Circuit Identifier Speed Grade 

Package Type 

Number of Core Cells eFN =84 PLCC 

Physical Number of Cells in 100’s eDD = 128 PQFP 
¢ 016 = 1,600 Cells ¢DH =160 PQFP 
¢ 036 = 3,600 Cells ¢DK =208 PQFP 
* 064 = 6,400 Cells *HI =181 CPGA 
¢ 100 = 10,000 Cells °KE =224CPGA 


Motorola Master Selection Guide 


eHV =299 CPGA 
°BG =256 PBGA 


EPROM/EEPROM Nomenclature 


MPA17 C XXX YY | 
i qT 


Motorola Temperature Grade 
EPROM/EEPROM e Blank = Commercial 
Circuit Identifier e | = Industrial 
PHOM'Type Package Type 

e Blank = EPROM eD=SOIC 

eC = EEPROM eP=PDIP 
Number of Memory ° FN = PLCC 
Bits (in K) 
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Case Outlines 


8—Pin Packages 


P SUFFIX 
PLASTIC DIP PACKAGE 
CASE 626-05 
ISSUE K 
NOTES: 
1. DIMENSION LTO CENTER OF LEAD WHEN 
FORMED PARALLEL. 
2. PACKAGE CONTOUR OPTIONAL (ROUND OR 
SQUARE CORNERS). 
3. DIMENSIONING AND TOLERANCING PER ANS! 
Y14.5M, 1982. 
NOTE 2 
L— MILLIMETERS | INCHES 
piM{_MIN_| MAX |_MIN | MAX 
A | 940 | 10.16 | 0.370 | 0.400 
f B | 610 | 660 | 0.240 | 0.260 
\ c | 394 | 445 | 0.155 | 0.175 
| D | 038 | 051 | 0.015 | 0.020 
F |_1.02 |_1.78 | 0.040 | 0.070 
—T- J G | 254BSC 0.100 BSC 
H | 0.76 | 127 | 0.030 | 0.050 
SEATING J | 020 | 0.30 | 0.008 | 0.012 
M K | 292 | 343 | 0.115 | 0.135 
K L 7.62 BSC 0.300 BSC. 
ml —| wo} —T| 10° 
H G N | 0.76 | 1.07 | 0.030 | 0.040 


|Z 0.13 (0.005)@|T} AM} B® 


D SUFFIX 
PLASTIC SOIC PACKAGE 
CASE 751-05 
ISSUE S & 
NOTES: 
Cc 1. DIMENSIONING AND TOLERANCING PER ASME 
f \ Y14.5M, 1994. 
2. DIMENSIONS ARE IN MILLIMETERS. 
Sin 3. DIMENSION D AND E DO NOT INCLUDE MOLD 
PROTRUSION. 
4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE. 
0.25 @ | B® 5. DIMENSION B DOES NOT INCLUDE MOLD 
t PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.127 TOTAL IN EXCESS 
OF THE B DIMENSION AT MAXIMUM MATERIAL 
S CONDITION. 
h x 45° 
@ sly MILLIMETERS 
pim| MIN [MAX 
A [135 | 1.75 
A At | 010 | 0.25 
Cc ache B | 035 | 0.49 
c | 018 | 0.25 
L E | 380 [ 4.00 
i CQ) 0.10 e | 1.27BSC 
H | 5.80 | 6.20 
Al _ Iie = B h_| 0.25 | 0.50 
L_| 040 | 1.25 
] 0.25 M/C}B ©|A® a ec 
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SD SUFFIX 
PLASTIC SSOP PACKAGE 
CASE 940-03 
ISSUE B 
& 
8X K REF 0.25 (0.010) NOTES: 
“| Z OY NTC IRATE OUTIC' N 1. ae AND TOLERANCING PER ANSI 


D 
Y 
CONTROLLING DIMENSION: MILLIMETER. 
DIMENSION A DOES NOT INCLUDE MOLD 
My y FLASH, PROTRUSIONS OR GATE BURRS. MOLD 
har: ry N a FLASH OR GATE BURRS SHALL NOT EXCEED 
0.15 (0.006) PER SIDE. 
DIMENSION B DOES NOT INCLUDE INTERLEAD 
FLASH OR PROTRUSION. INTERLEAD FLASH OR 
PROTRUSION SHALL NOT EXCEED 0.15 (0.006) 
PI E. 
DIMENSION K DOES NOT INCLUDE DAMBAR 
PROTRUSION/INTRUSION. ALLOWABLE 
Y DAMBAR PROTRUSION SHALL BE 0.13 (0.005) 
OTAL IN EXCESS OF K DIMENSION AT 
MAXIMUM MATERIAL CONDITION. DAMBAR 
INTRUSION SHALL NOT REDUCE DIMENSION K 
BY MORE THAN 0.07 (0.002) AT LEAST MATERIAL 
CONDITION. 
6. TERMINAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 
7. DIMENSION A AND B ARE TO BE DETERMINED 
AT DATUM PLANE -W-. 


MILLIMETERS INCHES 
MIN MAX MIN | MAX 
2.87 3.13 | 0.113 | 0.123 
5.20 5.38 | 0.205 | 0.212 
1.73 1.99 | 0.068 | 0.078 
0.05 0.21 | 0.002 | 0.008 
0.63 0.95 | 0.024 | 0.037 
0.65 BSC 0.026 BSC 
0.44 0.60 | 0.017 | 0.023 
0.09 0.20 | 0.003 | 0.008 
0.09 0.16 | 0.003 | 0.006 
0.25 0.38 | 0.010 | 0.015 
0.25 0.33 | 0.010 | 0.013 
7.65 7.90 | 0.301 | 0.311 
0° 8° 0° 8° 


m 
a 
a 
i] 


| 0.20 (0.008) @) T] U © 


SECTION N-N 


r pe 
J 0.076 (0.008)] Fy ST TLS! 
—T—| SEATING A Ps 
D .. a 
H 
G 


g 
= 


PLANE 


DETAILE 


=\- [A/a |S|C|zlO| moo |w\|> 


14—Pin Packages 


L,J SUFFIX 
CERAMIC DIP PACKAGE 
fr —-A- " CASE 632-08 


ISSUE Y NOTES: 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

2. CONTROLLING DIMENSION: INCH. 

3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL. 

4. DIMENSION F MAY NARROW TO 0.76 (0.030) 
WHERE THE LEAD ENTERS THE CERAMIC 


BODY. 
INCHES MILLIMETERS 
pim{ MIN [ MAX | MIN | MAX 
A [0.750 | 0.785 | 19.05 | 19.94 
B | 0.245 [ 0.280 | 6.23 | 7.11 
=T= } C | 0.155 | 0.200 | 3.94 | 5.08 
D | 0.015 [ 0.020 | 0.39 | 0.50 
Sant I F | 0.055 | 0.065 | 1.40 | 1.65 
A G 0.100 BSC 2.54 BSC 
F G N M J | 0.008 | 0.015 | 0.21 | 0.38 
K | 0.125 [0.170 | 3.18 | 4.31 
D 14PL J 14 PL L 0.300 BSC 7.62 BSC 
M o° | 15° oo] 15° 
© 0.25 (0.010) ®|T| A © €5| 0.25 (0.010)@|T| B © Nn | 0.020 [0040 [051 [ 1.01 
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P,N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 646-06 
ISSUE M ren 
NOTES 
. DIMENSIONING AND TOLERANCING PER ANSI 

Y14.5M, 1982. 

2, CONTROLLING DIMENSION: INCH. 

3, DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 

4, DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 


5. ROUNDED CORNERS OPTIONAL. 


INCHES MILLIMETERS 
MIN MAX MIN | MAX 
0.715 | 0.770 | 18.16 | 18.80 
0.240 | 0.260 6.10 6.60 
0.145 | 0.185 3.69 4.69 
0.015 | 0.021 0.38 0.53 


=4 
= 


N 0.040 | 0.070 | 1.02 | 1.78 
YY c 0.100 BSC 2.54 BSC 

0.052 | 0.095 | 132 | 241 

—-T- K 0.008 | 0.015 | 0.20 | 0.38 

SEATING 0.115 | 0.135 | 292 | 3.43 


PLANE 0.290 | 0.310 | 7.37 7.87 
— 10° [| =— 10° 


0.015 | 0.039 | 0.38 1.01 


a 
Z2l/E|-|A[C [LO | n/o/o|wo|> 


-l 


D14PL Mo 
5 0.13 (0.005) | @ 


D SUFFIX 
PLASTIC SOIC PACKAGE 
CASE 751A-03 
ISSUE F 


vie 

. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 

. CONTROLLING DIMENSION: MILLIMETER. 

. DIMENSIONS A AND B DO NOT INCLUDE 
MOLD PROTRUSION. 

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) 

PER SIDE. 

P7PL 5. DIMENSION D DOES NOT INCLUDE DAMBAR 


PROTRUSION. ALLOWABLE DAMBAR 
&" | | 0.25 (0.010) @)| B® PROTRUSION SHALL BE 0.127 (0.005) TOTAL 


——>| 
orm 


IN EXCESS OF THE D DIMENSION AT 
MAXIMUM MATERIAL CONDITION. 


a Le MILLIMETERS INCHES 

F MIN MAX MIN | MAX 
8.55 8.75 | 0.337 | 0.344 
3.80 4.00 _| 0.150 | 0.157 
1.35 1.75 | 0.054 | 0.068 
0.35 0.49 | 0.014 | 0.019 
0.40 1.25 | 0.016 | 0.049 

1.27 BSC 0.050 BSC 
0.19 0.25 | 0.008 | 0.009 
0.10 0.25 | 0.004 | 0.009 

0° 7° 0° 7° 
5.80 6.20 | 0.228 | 0.244 
0.25 0.50 | 0.010 | 0.019 


=4 
= 


_¢ isa 


___(EEEEEEE | a ju 
SEATING = i D14PL Lk x M J 
| 0.25 (0.010)@|T|B ©|A® 


DDS |/A[C/O|nNo/o|al> 


TTL, ECL, CMOS and Special Logic Circuits 3.1-52 Motorola Master Selection Guide 


14—Pin Packages 


M SUFFIX 
PLASTIC SOIC EIAJ PACKAGE 
CASE 965-01 usted 
ISSUE Oo 1. DIMENSIONING AND TOLERANCING PER ANSI 


D 

Y14.5M, 1982. 

2. CONTROLLING DIMENSION: MILLIMETER. 

3. DIMENSIONS D AND E DO NOT INCLUDE MOLD 
FLASH OR PROTRUSIONS AND ARE MEASURED 
AT THE PARTING LINE. MOLD FLASH OR 
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006) 
Py 


Le = ER SIDE. 


Qy 4. TERMINAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 
M° A 5. THE LEAD WIDTH DIMENSION (b) DOES NOT 
INCLUDE DAMBAR PROTRUSION. ALLOWABLE 
DAMBAR PROTRUSION SHALL BE 0.08 (0.003) 
OTAL IN EXCESS OF THE LEAD WIDTH 
DIMENSION AT MAXIMUM MATERIAL 
CONDITION. DAMBAR CANNOT BE LOCATED ON 
HE LOWER RADIUS OR THE FOOT. MINIMUM 
DETAIL P s 
A 


PACE BETWEEN PROTRUSIONS AND 
DJACENT LEAD TO BE 0.46 ( 0.018). 


MILLIMETERS INCHES 
pim| MIN | MAX | MIN | MAX 
A | — | 205 | — | 0.081 
7 ™ Ay [0.05 [ 0.20 [ 0.002 | 0.008 
b | 035 [| 050 | 0.014 | 0.020 
0.18 | 0.27 | 0.007 | 0.011 
9.90 | 10.50 | 0.390 | 0.413 


+ 


\ ~— 5.10 5.45 | 0.201 0.215 
e 1.27 BSC 0.050 BSC 
He 7.40 8.20 | 0.291 0.323 
J 0.13 (0.005)@] {AJ 0.10 (0.004) es nS 


M o° | 10° o° | 10° 
Q, | 0.70 | 0.90 | 0.028 | 0.035 
z — | 142 | — | 0.056 


SD SUFFIX 
PLASTIC SSOP PACKAGE 
CASE 940A-03 
ISSUE B 


SS 


_ - 14X K REF 
NOTES: 
© 0.12 (0.005)@|T| U ©|V® 0.25 (0.010) 1. DIMENSIONING AND TOLERANCING PER ANSI 


4.5M, 1982. 

CONTROLLING DIMENSION: MILLIMETER. 
MENSION A DOES NOT INCLUDE MOLD 
PROTRUSIONS OR GATE BURRS. MOLD 
LASH OR GATE BURRS SHALL NOT EXCEED 
.15 (0.006) PER SIDE. 
MENSION B DOES NOT INCLUDE INTERLEAD 
LASH OR PROTRUSION. INTERLEAD FLASH OR 
ROTRUSION SHALL NOT EXCEED 0.15 (0.006) 
ER SIDE. 
MENSION K DOES NOT INCLUDE DAMBAR 
ROTRUSION/INTRUSION. ALLOWABLE 
DAMBAR PROTRUSION SHALL BE 0.13 (0.005) 
OTAL IN EXCESS OF K DIMENSION AT 
MAXIMUM MATERIAL CONDITION. DAMBAR 
NTRUSION SHALL NOT REDUCE DIMENSION K 
BY MORE THAN 0.07 (0.002) AT LEAST MATERIAL 


2. 
3. 


S 
a 
x 


z 
| 
K | 
|= 
lx 
aad 
Vo VD Doo Dao oO =. oS 


CONDITION. 

6. TERMINAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 
| 0.20 (0.008) @/T] U © 7. DIMENSION A AND B ARE TO BE DETERMINED 
AT DATUM PLANE -W-. 
MILLIMETERS | __ INCHES 
SECTION N-N pim{ MIN [ MAX [MIN | MAX 
A | 607 | 6.33 | 0.238 | 0.249 
B | 5.20 | 5.38 | 0.205 | 0.212 
c | 173 | 1.99 | 0.068 | 0.078 
—~ p | 0.05 | 0.21 | 0.002 | 0.008 
\ Ew F | 0.63 | 0.95 | 0.024 | 0.037 
Cc G | 0.65BSC 0.026 BSC 

| 0.076 (0.003) | ) H | 108 | 122 | 0.042 | 0.048 
—T_] SEATING A 7 J {0.09 | 0.20 | 0.003 | 0.008 
PLANE D G L-»| Le 7 J1 {0.09 | 0.16 | 0.003 | 0.006 
DETAIL E K | 0.25 | 0.38 | 0.010 | 0.015 
H Kt | 0.25 | 0.33 | 0.010 | 0.013 
L_| 7.65 | 7.90 | 0.301 | 0.311 
mi oe| se; oe{ se 
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OJ 0.15 (0.006) 


14x K REF 


DT SUFFIX 


PLASTIC TSSOP PACKAGE 


CASE 948G-01 
ISSUE O 


ca 


0.10 (0.004) @ 


TIU©lvV® 


OJ 0.15 (0.006) 


! 
x 


a 


0.10 (0.004) 


—T—| SEATING 


PLANE 


J 


16-Pin Packages 


nlcle 


| 


= = 


SEATING 
PLANE 


0.25 (0.010) @ 


T 


A® 


TTL, ECL, CMOS and Special Logic Circuits 


0.25 (0.010) 
M 
a 
Y 
: ft 
DETAIL E 


SECTION N-N 


SSC 


bite. I_W— 
/ 
ee * 
H DETAIL E 


L,J SUFFIX 


CERAMIC DIP PACKAGE 


CASE 620-10 
ISSUE V 


—>i<— J 16PL 


| 0.25 (0.010)@|T}B © 


3.1-54 


& 


NOTES: 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

2. CONTROLLING DIMENSION: MILLIMETER. 

3. DIMENSION A DOES NOT INCLUDE MOLD 
FLASH, PROTRUSIONS OR GATE BURRS. 
MOLD FLASH OR GATE BURRS SHALL NOT 
EXCEED 0.15 (0.006) PER SIDE. 

4. DIMENSION B DOES NOT INCLUDE INTERLEAD 
FLASH OR PROTRUSION. INTERLEAD FLASH 
OR PROTRUSION SHALL NOT EXCEED 
0.25 (0.010) PER SIDE. 

5. DIMENSION K DOES NOT INCLUDE DAMBAR 
PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN 
EXCESS OF THE K DIMENSION AT MAXIMUM 
MATERIAL CONDITION. 

6. TERMINAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 

7. DIMENSION A AND B ARE TO BE DETERMINED 
AT DATUM PLANE -W-. 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 4.90 5.10 | 0.193 | 0.200 
B 4.30 4.50 0.169 0.177 
Cc — 1.20 — 0.047 
D 0.05 0.15 | 0.002 | 0.006 
F 0.50 0.75 | 0.020 | 0.030 

G 0.65 BSC 0.026 BSC. 
H 0.50 0.60 | 0.020 | 0.024 
J 0.09 0.20 | 0.004 | 0.008 
Ji 0.09 0.16 | 0.004 | 0.006 
K 0.19 0.30 | 0.007 | 0.012 
K1 0.19 0.25 | 0.007 | 0.010 

L 6.40 BSC 0.252 BSC. 
M 0° B° 0° 8° 

mn 
NOTES: 

1. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 

2. CONTROLLING DIMENSION: INCH. 

3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL. 

4. DIMENSION F MAY NARROW TO 0.76 (0.030) 
WHERE THE LEAD ENTERS THE CERAMIC. 
BODY. 

INCHES MILLIMETERS 
DIM MIN MAX MIN MAX 
A 0.750 | 0.785 19.05 19.93 
B 0.240 0.295 6.10 7.49 
Cc — _| 0.200 — 5.08 
D 0.015 | 0.020 0.39 0.50 
E 0.050 BSC 1.27 BSC 
F 0.055 | 0.065 1.40 1.65 
G 0.100 BSC 2.54 BSC 
H 0.008 | 0.015 0.21 0.38 
K 0.125 0.170 3.18 4.31 
L 0.300 BSC 7.62 BSC 
M 0° 15° 0° 15° 
N 0.020 | 0.040 0.51 1.01 
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P,N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 648-08 
ISSUE R 
Pa 
NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANS! 
Y14.5M, 1982. 
2. CONTROLLING DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 
4, DIMENSION B DOES NOT INCLUDE MOLD FLASH. 
5. ROUNDED CORNERS OPTIONAL. 
INCHES | MILLIMETERS 
pim| MIN | MAX | MIN | MAX 
<— L—> A | 0.740 | 0.70 | 18.80 | 19.55 
B | 0.250 | 0.270 | 6.35 | 6.85 
c | 0145 | 0.175 | 369 | 4.44 
Dp | 0.015 | 0.021 | 0.39 | 0.53 
SEATING \ F | 0.040 | 0.70 | 1.02 [ 1.77 
PLANE G | 01008S¢ 2.54 BSC 
H_| 0.050 BSC 1.27 BSC 
js ee M J [coos [0.015 | 021 | 038 
K | 0.110 | 0.130 | 280 | 3.30 
D 16 PL i _| 0.295 | 0.305 | 7.50 [7.74 
mi oe} too} o°| 10° 
| 0.25 (0.010) @|T) A @ s [| 0020 [| 0040 | 051 | 1.01 


D SUFFIX 
PLASTIC SOIC PACKAGE 
CASE 751B-05 
ISSUE J 


rg 
bes 


. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 
t 2. CONTROLLING DIMENSION: MILLIMETER. 
3. DIMENSIONS A AND B DO NOT INCLUDE 

P sPL MOLD PROTRUSION. 
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) 
€5| 0.25 (0.010) | B © PER SIDE. 
5. DIMENSION D DOES NOT INCLUDE DAMBAR 
PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.127 (0.005) TOTAL 
IN EXCESS OF THE D DIMENSION AT 
MAXIMUM MATERIAL CONDITION. 


MILLIMETERS INCHES 
MIN MAX MIN_ |_MAX 
9.80 | 10.00 | 0.386 | 0.393 


a 
r- 


A 
ag R x 45° B | 380 | 4.00 | 0.150 | 0.157 
c | 135 | 1.75 | 0.054 | 0.068 
c p {035 | 049 [0.014 | 0.019 
jv ¥ ST F | o40 | 1.25 [0.016 | 0.049 
—T—| seatine ry f Lo G 1.27 BSC 0.050 BSC 
ELene 4 a M J J | oi9 | 025 | 0.008 | 0.009 
K | 0.10 | 0.25 | 0.004 | 0.009 
D 16 PL M 0° 7° 9° 7° 
p | 580 | 620 | 0.229 | 0.244 
| 0.25 (0.010)@|T| B ©| AO R | 025 | 050 | 0.010 | 0.019 
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DW SUFFIX 
PLASTIC WIDE SOIC PACKAGE 
CASE 751G-02 
ISSUE A 


S 
NOTES: 
1 


. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

. CONTROLLING DIMENSION: MILLIMETER. 

. DIMENSIONS A AND B DO NOT INCLUDE MOLD 
PROTRUSION. 

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER 
SIDE. 


5. DIMENSIOM D DOES NOT INCLUDE DAMBAR 
J PROTRUSION. ALLOWABLE DAMBAR 
me— 16x D t PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN 


EXCESS OF D DIMENSION AT MAXIMUM 


}} 0.010 (0.25)@|T) A ©|B© A - MATERIAL CONDITION. 
F 


MILLIMETERS INCHES 
\4 ea Rx 45° 


hie (Se 


8x P 


10.010 (0.25)@]B @ 


orn 


=] 
= 


2.35 2.65 | 0.093 | 0.104 
0.35 0.49 | 0.014 | 0.019 
0.50 0.90_| 0.020 | 0.035 
1.27 BSC 0.050 BSC 
0.25 0.32 | 0.010 | 0.012 
0.10 0.25 | 0.004 | 0.009 
0° 1? 0° 72 
10.05 | 10.55 | 0.395 | 0.415 
0.25 0.75 | 0.010 | 0.029 


10.15 | 10.45 | 0.400 | 0.411 
7.40 7.60 | 0.292 | 0.299 
SEATING 
K PLANE 


DIDS /A[C/O|nNo/o|al|y> 


M SUFFIX 
PLASTIC SOIC ElAJ PACKAGE 
CASE 966-01 
ISSUE O 


NOTES: 

1. DIMENSIONING AND TOLERANCING PER ANSI 
4.5M, 1982. 
ROLLING DIMENSION: MILLIMETER. 
IMENSIONS D AND E DO NOT INCLUDE MOLD 
LASH OR PROTRUSIONS AND ARE MEASURED 
E PARTING LINE. MOLD FLASH OR 
OTRUSIONS SHALL NOT EXCEED 0.15 (0.006) 
R SIDE. 
NAL NUMBERS ARE SHOWN FOR 
FERENCE ONLY. 
E LEAD WIDTH DIMENSION (b) DOES NOT 
UDE DAMBAR PROTRUSION. ALLOWABLE 
BAR PROTRUSION SHALL BE 0.08 (0.003) 
"AL IN EXCESS OF THE LEAD WIDTH 
ENSION AT MAXIMUM MATERIAL 
DITION. DAMBAR CANNOT BE LOCATED ON 
HE LOWER RADIUS OR THE FOOT. MINIMUM 
PACE BETWEEN PROTRUSIONS AND 
DJACENT LEAD TO BE 0.46 ( 0.018). 


VIEW P 
s— ~ MILLIMETERS INCHES 
{ 
\ 
\ 


te} 
= 


2: 
3. 


a 


LE 
Q 


ADAVUSNIVNO<U 
4 
= 


xiImmma 
Pe) 
= 


i 
av 


os 


DETAIL P 


= 


SFnorAadov7n9s 
fe} 
= 


c DIM| MIN MAX MIN | MAX 


— | 2.05 — | 0.081 
1 0.05 0.20 | 0.002 | 0.008 
~— t 


o| >> 


0.35 0.50 | 0.014 | 0.020 
0.18 0.27 | 0.007 | 0.011 
9.90 | 10.50 | 0.390 | 0.413 
5.10 5.45 | 0.201 | 0.215 
1.27 BSC 0.050 BSC 
7.40 | 8.20 | 0.291 | 0.323 
0.50 0.85 | 0.020 | 0.033 
110 | 1.50 | 0.043 | 0.059 
o° | 10° o° | 10° 
0.70 0.90_| 0.028 | 0.035 
— | 0.78 — | 0.031 


Lo |m|olo 


ul 


| 0.13 (0.005) M Qy| 0.10 (0.004) 


rc 
hh I- 


N|o|= 
\£ 
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SD SUFFIX 
PLASTIC SSOP PACKAGE 
CASE 940B-03 


ISSUE B K og 


m 
n 


IMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982. 
ONTROLLING DIMENSION: MILLIMETER. 

IMENSION A DOES NOT INCLUDE MOLD FLASH, 
ROTRUSIONS OR GATE BURRS. MOLD FLASH OR GATE 
URRS SHALL NOT EXCEED 0.15 (0.006) PER SIDE. 

NSION B DOES NOT INCLUDE INTERLEAD FLASH OR 
ROTRUSION. INTERLEAD FLASH OR PROTRUSION SHALL 
OT EXCEED 0.15 (0.006) PER SIDE. 
IMENSION K DOES NOT INCLUDE DAMBAR 
ROTRUSION/INTRUSION. ALLOWABLE DAMBAR 
ROTRUSION SHALL BE 0.13 (0.005) TOTAL IN EXCESS OF K 
MENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR 
ITRUSION SHALL NOT REDUCE DIMENSION K BY MORE 
HAN 0.07 (0.002) AT LEAST MATERIAL CONDITION. 
ERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY. 
MENSION A AND B ARE TO BE DETERMINED AT DATUM 
LANE -W-. 


16X K REF ke 

a | | 0.12 (0.005) @|T}U ©} V© 0.25 (0.010) 4 
I 
| 


$ > 
OUVVOZVOWVIANYS 

= 

m 


Zz 


words 


MILLIMETERS INCHES 
MIN MAX | MIN | MAX 
6.07 6.33 | 0.238 | 0.249 
5.20 5.38 | 0.205 | 0.212 
1.73 1.99 | 0.068 | 0.078 
0.05 0.21 | 0.002 | 0.008 
0.63 0.95 | 0.024 | 0.037 
0.65 BSC. 0.026 BSC 
0.73 0.90_| 0.028 | 0.035 
0.09 0.20 | 0.003 | 0.008 
0.09 0.16 | 0.003 | 0.006 
0.25 0.38_| 0.010 | 0.015 
0.25 0.33 | 0.010 | 0.013 
7.65 7.90_| 0.301 | 0.311 
0° 8° 0° 8° 


=4 
= 


| 0.20 (0.008) @}T] U © 


SECTION N-N 


— 


ey a ee 
J 0.076 (0.003)] § Sf ! 
—T—| SEATING A / 
Pi | > . i 
H 


“ 


—w_ 


i?) 


LANE aa 
= G DETAIL a 


=\- |Z |x |S|e|zlO|nJolo]|w|> 


DT SUFFIX 
PLASTIC TSSOP PACKAGE 
CASE 948F-01 
ISSUE O —. 


16X K REF 


Zz 
(eo) 
= 
m 
n 


MENSIONING AND TOLERANCING PER ANSI 


4.5M, 1982. 
ONTROLLING DIMENSION: MILLIMETER. 


= 0.10 (0.004)@|T] U @|v© 1. 
| 0.15 (0.006) 2 


IMENSION A DOES NOT INCLUDE MOLD FLASH. 
ROTRUSIONS OR GATE BURRS. MOLD FLASH OR 
|ATE BURRS SHALL NOT EXCEED 0.15 (0.006) PER 


MENSION B DOES NOT INCLUDE INTERLEAD 
HOR PROTRUSION. INTERLEAD FLASH OR 
ROTRUSION SHALL NOT EXCEED 

25 (0.010) PER SIDE. 
MENSION K DOES NOT INCLUDE DAMBAR 
ROTRUSION. ALLOWABLE DAMBAR PROTRUSION 
HALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE K 
MENSION AT MAXIMUM MATERIAL CONDITION. 
ERMINAL NUMBERS ARE SHOWN FOR REFERENCE 


DOAGVHVOSWAIIOMHWIO~<o 
Zz ied a 
kK a 


MENSION A AND B ARE TO BE DETERMINED AT 
DATUM PLANE -W-. 


LU M 
| 0.15 (0.006)| T} U © : rt -\ MILLIMETERS | INCHES 


MIN MAX MIN | MAX 


= 
il 
=4 
= 


_v_ A | 490 | 540 | 0.193 | 0.200 
B | 430 | 450 | 0.169 | 0.177 
F =f i c | —J| 120 | — | 0047 
Dp | 005 | 015 | 0.002 | 0.006 
DETAIL E F 0.50 0.75 | 0.020 | 0.030 
1 G 0.65 BSC 0.026 BSC 
H | 0.18 | 0.28 | 0.007 | 0.011 
J [0.09 [ 0.20 | 0.004 [ 0.008 
Cc Ji | 0.09 | 0.16 | 0.004 | 0.006 
) K | 0.19 | 0.30 [ 0.007 | 0.012 
©] 0.10 (0.004) i ee s Ki | 049 [ 0.25 | 0.007 | 0.010 
= en : |. — +l H _ DETAILE L_|__S40 BSC __|__0257 BSC. 
PLANE D G 
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L,J SUFFIX 
CERAMIC DIP PACKAGE 
CASE 726-04 
ISSUE G 


NOTES: 
1. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 


2. CONTROLLING DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL. 
OPTIONAL LEAD 4. DIMENSION F FOR FULL LEADS. HALF 
CONFIGURATION (1, 9, 10, 18) LEADS OPTIONAL AT LEAD POSITIONS 1, 
9, 10, AND 18. 
L INCHES MILLIMETERS 
pim| MIN | MAX | MIN | MAX 
A_| 0.880 | 0.910 | 22.95 | 23.11 
B | 0.240 | 0.295 | 6.10 | 7.49 
c | — | 0.200 | — | 5.08 
p | 0.015 | 0.021 | 0.38 | 0.53 
= = / \ F | 0.055 | 0.070 | 140 | 1.78 
EATIN I G | 0.100 BSC 2.54 BSC 
PLANE ‘om J | 0.008 | 0.012 | 0.20 | 0.30 
>| K | 0.125 | 0.170 | 3.18 | 4.32 
J 18 PL L_|  0.300BSC 7.62 BSC 
M oc | 15°] oc] 15° 
J 0.25 (0.010) @]T] A © | 0.25 (0.010)@|T) B © Nn [0.020 | 0.040 [ 0.51 | 1.02 
P,N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 707-02 
ISSUE C 
NOTES: 


1, POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM 
MATERIAL CONDITION, IN RELATION TO 
SEATING PLANE AND EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS WHEN 


FORMED PARALLEL. 
3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 
MILLIMETERS INCHES 
DIM|_ MIN MAX MIN | MAX 


22.22 | 23.24 | 0.875 | 0.915 
6.10 6.60 | 0.240 | 0.260 
3.56 4.57 | 0.140 | 0.180 
0.36 0.56 | 0.014 | 0.022 
1.27 1.78 | 0.050 | 0.070 

2.54 BSC 0.100 BSC 
1.02 1.52 | 0.040 | 0.060 
0.20 0.30 | 0.008 | 0.012 
2.92 3.43 | 0.115 | 0.135 

7.62 BSC 0.300 BSC. 

0° 15° 0° 15° 
0.51 1.02 | 0.020 | 0.040 


Z2/E(-A[C [LO | nN/O/O|wo|> 
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L,J SUFFIX 
CERAMIC DIP PACKAGE q 
CASE 732-03 
ISSUE E NOTES: 
1, LEADS WITHIN 0.25 (0.010) DIAMETER, TRUE 
POSITION AT SEATING PLANE, AT MAXIMUM 
MATERIAL CONDITION. 
2. DIMENSION L TO CENTER OF LEADS WHEN 
B FORMED PARALLEL. 
3. DIMENSIONS A AND B INCLUDE MENISCUS. 
MILLIMETERS INCHES 
pim{ MIN [ MAX | MIN | MAX 
L A | 23.88 | 25.15 [ 0.940 | 0.990 
B | 660 | 7.49 | 0.260 | 0.295 
c | 381 | 5.08 [ 0.150 | 0.200 
p {038 [ 0.56 | 0.015 | 0.022 
F | 140 | 1.65 | 0.055 | 0.065 
G 2.54 BSC 0.100 BSC 
H | 051 [| 1.27 | 0.020 [ 0.050 
J rh J [020 [0.30 | 0.008 | 0.012 
K [| 318 [| 4.06 | 0.125 | 0.160 
L 7.62 BSC 0.300 BSC 
SEATING M oc] wef 0° [ 15° 
PLANE N [0.25 [| 1.02 | 0.010 | 0.040 
P,N SUFFIX 
PLASTICC DIP PACKAGE 
=e CASE 738-03 
ISSUE E 
NOTES: 
Piri rir rir rai 1. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 
2. CONTROLLING DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 
Y FORMED PARALLEL. 
4, DIMENSION B DOES NOT INCLUDE MOLD 
Cc ~<— FLASH. 
INCHES MILLIMETERS 
piM{ MIN | MAX | MIN | MAX 
v A | 1.010 | 1.070 | 25.66 | 27.17 
T ! 1 / \ B | 0.240 [ 0.260 | 6.10 | 6.60 
callie K / \ c | 0.150 | 0.180 [ 381 | 457 
SEATING D | 0.015 | 0.022 [ 039 | 055 
PLANE } M E_[__0.050BSC 1.27 BSC 
E N — F | 0.050 [ 0.070 | 1.27 | 1.77 
G : G | 0.1008SC 2.54 BSC 
J [0.008 [0.015 | 0.21 [| 0.38 
=i J 20 PL K [otto [0.140 | 280 | 3.55 
D 20PL | 0.25 (0.010)@)T| B @® L_[ 0.300 BSC 7.62 BSC 
©] 0.25 (0.010) @|T] A @ Hf 1s} |e 
60 WU. n | 0.020 | 0.040 [ 051 | 1.01 
DW SUFFIX 
PLASTIC WIDE SOIC PACKAGE a 
CASE 751D-04 
—A-— ISSUE E NOTES: 
1, DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 
20 1 2. CONTROLLING DIMENSION: MILLIMETER. 
3. DIMENSIONS A AND B DO NOT INCLUDE 
dd MOLD PROTRUSION. 
4, MAXIMUM MOLD PROTRUSION 0.150 (0.006) 
+ —B-| 10x P PER SIDE. 
5. DIMENSION D DOES NOT INCLUDE 
a 10.010 (0.25)@| B @ DAMBAR PROTRUSION. ALLOWABLE 
7 DAMBAR PROTRUSION SHALL BE 0.13 
(0.005) TOTAL IN EXCESS OF D DIMENSION 
AT MAXIMUM MATERIAL CONDITION. 


ole 20x D 


0.010 (0.25)@|T| A ©|B© 


an R x45° 
: 
sage | ES — . 
M 


=4 
= 


12.65 | 12.95 | 0.499 | 0.510 
7.40 7.60 | 0.292 | 0.299 
2.35 2.65 | 0.093 | 0.104 
0.35 0.49 | 0.014 | 0.019 
0.50 0.90 | 0.020 | 0.035 

1.27 BSC 0.050 BSC 
0.25 0.32_| 0.010 | 0.012 
0.10 0.25 | 0.004 | 0.009 

0° 72 ge 72 

10.05 | 10.55 | 0.395 | 0.415 
0.25 0.75 | 0.010 | 0.029 


Sai MILLIMETERS INCHES 
MIN MAX MIN | MAX 
r 
F 


DO |= AIK |O| nO lO} }> 
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20-—Pin Packages 


M SUFFIX 
PLASTIC SOIC ElAJ PACKAGE 
CASE 967-01 
ISSUE O 


LE 
Q4 


NOTES: 
DIMENSIONING AND TOLE 


Al; 


2. 
3. 


Y14.5M, 
ROLLING DIMENSION: MILLIMETER. 

SIONS D AND E DO NOT INCLUDE MOLD 
FLASH OR PROTRUSIONS 


NCL 


982. 


E PARTING LINE. MO! 
RUSIONS SHALL NO’ 
SIDE. 
NAL NUMBERS ARE 


REFERENCE ONLY. 


LEAD WIDTH DIMENS| 
UDE DAMBAR PROTR' 


RANCING PER ANSI 


AND ARE MEASURED 
LD FLASH OR 
EXCEED 0.15 (0.006) 


SHOWN FOR 


JON (b) DOES NOT 
USION. ALLOWABLE 


DAMBAR PROTRUSION SHALL BE 0.08 (0.003) 
‘AL IN EXCESS OF THE LEAD WIDTH 
DIMENSION AT MAXIMUM MATERIAL 
CONDITION. DAMBAR CANNOT BE LOCATED ON 
HE LOWER RADIUS OR THE FOOT. MINIMUM 
SPACE BETWEEN PROTRUSIONS AND 
ADJACENT LEAD TO BE 0.46 ( 0.018). 


MILLIMETERS INCHES 
MIN MAX | MIN | MAX 
— | 2.05 — | 0.081 
0.05 0.20 | 0.002 | 0.008 
0.35 0.50 | 0.014 | 0.020 
0.18 0.27 | 0.007 | 0.011 
12.35 | 12.80 _| 0.486 | 0.504 
5.10 5.45 | 0.201 | 0.215 
1.27 BSC 0.050 BSC 
7.40 8.20 | 0.291 | 0.323 
0.50 0.85 _| 0.020 | 0.033 
1.40 | 1.50 | 0.043 | 0.059 
o° | 10° o° | 10° 
0.70 0.90_| 0.028 | 0.035 
— | 0.81 — | 0.032 


>| Le 


DETAIL P 


DIM 


VIEW P 


=e 


$< 
( 
\ 

\ 


~— 


Ee 
br|e [Moje [ao] >> 


Ay 
0.10 (0.004) 


jn 


0.13 (0.005) @ 


N{|O|= Lr 


SD SUFFIX 
PLASTIC SSOP PACKAGE 
CASE 940C-03 
ISSUE B 


GS 


20X K REF 1, DIMENSIONING AND TOLERANC 


4.5M, 1982. 
4] 0.12 (0.005) @]T] U ©] v© 2. 


ROLLING DIMENSION: MILLIMETER. 
0.25 (0.010) 3. 


NOTES: 
ING PER ANSI 


fe} 
=a 


MENSION A DOES NOT INCLUDE MOLD 
, PROTRUSIONS OR GATE BURRS. MOLD 
H OR GATE BURRS SHALL NOT EXCEED 
0.006) PER SIDE. 
MENSION B DOES NO’ 
LASH OR PROTRUSION. 
RUSION SHALL NOT 
IDE. 
MENSION K DOES NO’ LUDE DAMBAR 
USION/INTRUSION. ALLOWABLE 
DAMBAR PROTRUSION SHALL BE 0.13 (0.005) 
IN EXCESS OF K DIMENSION AT 
IMUM MATERIAL CONDITION. DAMBAR 
INTRUSION SHALL NOT REDUCE DIMENSION K 
BY MORE THAN 0.07 (0.002) AT LEAST MATERIAL 
CONDITION. 
E NAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 
7. DIMENSION A AND B ARE TO BE DETERMINED 
AT DATUM PLANE -W-. 


MILLIMETERS 
MIN | MAX 
7.07 7.33 
5.20 5.38 
1.73 1.99 
0.05 0.21 
0.63 0.95 
0.65 BSC 
0.59 0.75 
0.09 0.20 
0.09 0.16 
0.25 0.38 
0.25 0.33 
7.65 7.90 
o° go 


x 


a 


NCLUDE INTERLEAD 
INTERLEAD FLASH OR 
EXCEED 0.15 (0.006) 


m 
a 
na 


voUD (ee resssEs 
Nn 


Bs) 
ie} 
Bs) 


C)| 0.20 (0.008) @ 


INCHES 
MIN | MAX 
0.278 | 0.288 
0.205 | 0.212 
0.068 _| 0.078 
0.002 | 0.008 
0.024 | 0.037 
0.026 BSC 
0.023 | 0.030 
0.003 _| 0.008 
0.003 _| 0.006 
0.010 _| 0.015 
0.010_| 0.013 
0.301 | 0.311 
o° g° 


=] 
= 


_—w_ 


0.076-0.003)] F y VII 


SEATING 
PLANE 


=T= 


D G 


Sl |Z|xa|Slelzlalnlololol> 
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DT SUFFIX 
PLASTIC TSSOP PACKAGE 
CASE 948E-02 


ISSUE A 
. 


T ONTROLLING DIMENSION: MILLIMETER. 
MENSION A DOES NOT INCLUDE MOLD 

H, PROTRUSIONS OR GATE BURRS. MOLD 
H OR GATE BURRS SHALL NOT EXCEED 
15 (0.006) PER SIDE. 
NSION B DOES NOT INCLUDE INTERLEAD 
HOR PROTRUSION. INTERLEAD FLASH 
R PROTRUSION SHALL NOT EXCEED 0.25 
010) PER SIDE. 


l<——— 20x K REF NOTES: 
| 0.15 (0.006) T] U © | 0.10 (0.004)M|T} U © 1. MENSIONING AND TOLERANOING PER ANSI 
| 
| 


aad 
17O0O<U 


SS 
ow 


> 
noo 

—— 

nm 


—U- 


re} 


5. DIMENSION K DOES NOT INCLUDE DAMBAR 
SECTION N-N PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN 
EXCESS OF THE K DIMENSION AT MAXIMUM 
MATERIAL CONDITION. 
Y N 0.25 (0.010) 6. TERMINAL NUMBERS ARE SHOWN FOR 
* l REFERENCE ONLY. 
| 0.15 (0.006) | 7. DIMENSION A AND B ARE TO BE DETERMINED 
| M AT DATUM PLANE -W-. 
__\ MILLIMETERS INCHES 
pim| MIN | MAX | MIN | MAX 
—> A | 640 | 6.60 | 0.252 | 0.260 
N B | 4.30 | 4.50 | 0.169 | 0.177 
c | —T/ 120 | — | 0047 
F D | 0.05 | 0.15 | 0.002 | 0.006 
F | 050 | 0.75 | 0.020 | 0.030 
DETAILE G 0.65 BSC 0.026 BSC 
= H | 0.27 [| 037 | 0.011 | 0.015 
\, wo J | 0.09 | 0.20 | 0.004 | 0.008 
\ ut [ 0.09 | 0.16 | 0.004 | 0.006 
y, K | 0.19 | 0.30 [ 0.007 | 0.012 
<< Ki | 019 | 0.25 | 0.007 | 0.010 
p 7 kG a L 6.40 BSC 0.252 BSC 
DETAIL E mj’ | ee jo’ | 8° 
| 0.100 (0.004) 
—T-—| SEATING 
PLANE 
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FN SUFFIX 
PLASTIC PLCC PACKAGE 
CASE 775-02 
ISSUE C 


— B|-¢| 0.007 (0.180)@|T| LM®©|N© 


Y BRK — U| | 0.007 (0.180) | T| LM©|N© 


H 


D y +~— 
mire G1} 0.010 (0.250)©| T) LM© |N® 
VIEW D-D 


0.007 (0.180) |T| LM ©|N© 


0.007 (0.180)\}T| LM@|N®© 


H | 0.007 (0.180)@|T| -m®|N© 


| 0.004 (0.100) 


K 
—T—| SEATING A 
F 


PLANE 


| 0.007 (0.180) }T| LM@®|N©®© 


€| 0.010 (0.250)©| T}| LM® | N © 


NOTES: 
1. DATUMS -L-, -M-, AND -N- DETERMINED a aT aoe 
WHERE TOP OF LEAD SHOULDER EXITS 
PLASTIC BODY AT MOLD PARTING LINE. A | 0.385 | 0.395 | 9.78 | 10.03 
2. DIMENSION G1, TRUE POSITION TO BE B | 0.385 | 0.395 | 9.78 | 10.03 
MEASURED AT DATUM -T-, SEATING PLANE. C | 0.465 | 0.180 | 420 | 4.57 
3. DIMENSIONS R AND U DO NOT INCLUDE MOLD E | 0.090 | 0.110 | 2.29 | 279 
FLASH. ALLOWABLE MOLD FLASH IS 0.010 F [0.013 [ 0019 | 0.33 | 0.48 
(0.250) PER SIDE. G 0.050 BSC 1.27 BSC 
4. DIMENSIONING AND TOLERANCING PER ANSI H | 0.026 | 0.032 0.66 0.81 
Y14.5M, 1982. J | 0.020 = 0.51 == 
tH 5. CONTROLLING DIMENSION: INCH. K | 0.025 == 0.64 —s 
a 6. THE PACKAGE TOP MAY BE SMALLER THAN THE 
- PACKAGE BOTTOM BY UP TO 0.012 (0.300). a sae pee ae aN 
DIMENSIONS R AND U ARE DETERMINED AT THE yao onde | oo 2h 
OUTERMOST EXTREMES OF THE PLASTIC BODY wlio il oon > tor. | aes 
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, / : : : 
GATE BURRS AND INTERLEAD FLASH, BUT X_| 0.042 | 0.056 | 1.07 | 1.42 
INCLUDING ANY MISMATCH BETWEEN THE TOP y — | 0.020 | — | 0.50 
AND BOTTOM OF THE PLASTIC BODY. Zz 2° | 10° 2°] 10° 
7. DIMENSION H DOES NOT INCLUDE DAMBAR G1 | 0310 | 0330 | 7.98 | 8.38 
PROTRUSION OR INTRUSION. THE DAMBAR ki | 0.040 | — [ 1.02 | — 
PROTRUSION(S) SHALL NOT CAUSE THE H 
DIMENSION TO BE GREATER THAN 0.037 (0.940). 
THE DAMBAR INTRUSION(S) SHALL NOT CAUSE 
THE H DIMENSION TO BE SMALLER THAN 0.025 


(0.635). 
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J SUFFIX 
CERAMIC DIP PACKAGE 
CASE 758-02 
ISSUE A 
Z 
it 
B L P 
FE ss P= NOTES: 
24 13 1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 
2. CONTROLLING DIMENSION: INCH. 
1 12 } 3. DIMENSION L TO CENTER OF LEADS WHEN 
eS a FORMED PARALLEL. 
INCHES MILLIMETERS 
bw. —A_ >| J piM| MIN [ MAX | MIN | MAX 
A | 1.240 | 1.285 [31.50 | 32.64 
B | 0.285 | 0.305 | 7.24 [7.75 
N > c | 0160 | 0.200 | 4.07 | 5.08 
D [0.015 [0.021 | 0.38 [0.53 
F | 0.045 | 0.062 | 1.14 [157 
Y ‘ Cc G 0.100 BSC 2.54 BSC 
J [0.008 [0.013 | 0.20 [0.33 
Kk =T-] Ses K_ [0.100 | 0.165 |_254 | 4.19 
U Uo ou U Ul} ou ul L_[0.300 [0310 | 7.62 [7.87 
t N [0.020 [0.050 | 0.51 [1.27 
—>|G—— P [0.360 [ 0.400 | 9.14 [ 10.16 
—>| K— F 
D 24 PL 
0.25 (0.010)@|T) A @ 
L,J,JW SUFFIX 
CERAMIC DIP PACKAGE 
CASE 623-05 
ISSUE M 
NOTES: 
1. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 
2. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE AT MAXIMUM 
MATERIAL CONDITION (WHEN FORMED 
PARALLEL). 
MILLIMETERS INCHES 
piM| MIN [ MAX | MIN | MAX 
A | 31.24 | 32.77 [ 1.230 | 1.290 
B | 1270 | 15.49 | 0.500 | 0.610 
c | 406 | 559 [ 0.160 | 0.220 
Saag Dp {oat |_051 | 0.016 | 0.020 
F 27 [| 1.52 | 0.050 [ 0.060 
G 2.54 BSC 0.100 BSC 
: J [020 [ 0.30 | 0.008 [ 0.012 
K | 3.18 | 4.06 [ 0.125 | 0.160 
L ra L 15.24 BSC 0.600 BSC 
M oof wel oe, 15° 
~»/ M J ie N | 051 | 1.27 [0.020 | 0.050 
—  __>>>E>=__>>>>___—___ I ——————————————————————————————EEEEEEEEyEyc~L—>>——EEE—_—say 
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N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 709-02 
ISSUE C 


L 
H . ln ue | ee um Joi 
G_>| le D PLANE 
P.N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 724-03 
7 ISSUE D 


=T= 
SEATING 


PLANE LL E 
G 


NOTE 1 


a) J eM 


aT 
~ 


4] 0.25 (0.010) @ | T 


BW) 


| 0.25 (0.010)@|T} A @ 


P,N,PW SUFFIX 
PLASTIC DIP PACKAGE 
CASE 649-03 

ISSUE D 
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NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (D), 
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM 
MATERIAL CONDITION, IN RELATION TO 
SEATING PLANE AND EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 

MILLIMETERS INCHES 
DIM|_ MIN MAX MIN | MAX 
A_| 31.37 | 32.13 | 1.235 | 1.265 
B | 13.72 | 14.22 | 0.540 | 0.560 
c 3.94 5.08 | 0.155 | 0.200 
D 0.36 0.56 | 0.014 | 0.022 
F 1.02 1.52 | 0.040 | 0.060 
G 2.54 BSC 0.100 BSC. 
H 1.65 2.03 | 0.065 | 0.080 
J 0.20 0.38 | 0.008 | 0.015 
K 2.92 3.43 | 0.115 | 0.135 
L 15.24 BSC 0.600 BSC 
M 0° 15° 0° 15° 
N 0.51 1.02 | 0.020 | 0.040 
NOTES: 

1, CHAMFERED CONTOUR OPTIONAL. 

2. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 

3. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

4. CONTROLLING DIMENSION: INCH. 

INCHES MILLIMETERS 
DIM|_ MIN MAX MIN_ | MAX 
A_| 1.230 | 1.265 | 31.25 | 32.13 
B_ | 0.250 | 0.270 6.35 6.85 
C | 0.145 | 0.175 3.69 4.44 
D_| 0.015 | 0.020 0.38 0.51 
E 0.050 BSC 1.27 BSC 
F | 0.040 | 0.060 1.02 1.52 
G 0.100 BSC 2.54 BSC 
J_| 0.007 | 0.012 0.18 0.30 
K_| 0.110 | 0.140 2.80 3.55 
L 0.300 BSC. 7.62 BSC 
M 0° 15° 0° 15° 
N_| 0.020 | 0.040 0.51 1.01 
NOTES: 

1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 

MILLIMETERS INCHES 
DIM| MIN MAX MIN | MAX 
A_| 31.50 | 32.13 | 1.240 | 1.265 
B | 13.21 | 13.72 | 0.520 | 0.540 
Cc 4.70 5.21 | 0.185 | 0.205 
D 0.38 0.51 | 0.015 | 0.020 
F 1.02 1.52 | 0.040 | 0.060 
G 2.54 BSC 0.100 BSC. 
H 1.65 2.16 | 0.065 | 0.085 
J 0.20 0.30 | 0.008 | 0.012 
K 2.92 3.43 | 0.115 | 0.135 
L_| 14.99 | 15.49 | 0.590 | 0.610 
M — 10 — 10° 
N 0.51 1.02 | 0.020 | 0.040 
P 0.13 0.38 | 0.005 | 0.015 
Q 0.51 0.76 | 0.020 | 0.030 
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—A— 


A; 


dL 


SEATING 
PLANE 


24x D 


a 


0.010 (0.25) @ 


A®|B© 


24x K REF 


as 


DW SUFFIX 
PLASTIC WIDE SOIC PACKAGE 
CASE 751E-04 


ISSUE E 


12x P 


=¥ 
12 


ca 


0.010 (0.25) @ 


BM 


‘it 


Fle 


ialpel 


‘i Nees nae 


— 


7 


— 


SD SUFFIX 


PLASTIC SSOP PACKAGE 


CASE 940D-03 


ISSUE B 


@ 


0.12 (0.005) @ 


4H 


U®|V® 


a 


0.20 (0.008) 


T 


a 


0.076 (0.003) 


27 


SEATING 


PLANE 


im 
J 


i 


pea 


SECTION N-N 


0.25 (0.010) 


DETAILE 


t=. 


DETAILE 


. “a 
NOTES: 


. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 

CONTROLLING DIMENSION: MILLIMETER. 
DIMENSIONS A AND B DO NOT INCLUDE 
MOLD PROTRUSION. 

MAXIMUM MOLD PROTRUSION 0.15 (0.006) 
PER SIDE. 

DIMENSION D DOES NOT INCLUDE DAMBAR 
PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.13 (0.005) TOTAL 
EXCESS OF D DIMENSION AT MAXIMUM 
MATERIAL CONDITION. 


oo FF ON 


N 


MILLIMETERS 
MIN MAX 
15.25 | 15.54 
7.40 7.60 
2.35 2.65 
0.35 0.49 
0.41 
1.27 BSC 


INCHES 
MIN | MAX 
0.601 | 0.612 
0.292 | 0.299 
0.093 | 0.104 
0.014 | 0.019 
0.016 | 0.035 

0.050 BSC. 
0.23 0.009 | 0.013 
0.13 0.005 _| 0.011 
0° 8° 0° 8° 
10.05 0.395 | 0.415 
0.25 0.010 | 0.029 


=4 
= 


DDS /A[C/O|nNoO/o|al|> 


z 
3d 
7S 
m 
o 


voOVUNVSMmNVOKU 


MENSIONING AND TOLERANCING PER ANSI 
4.5M, 1982, 
CONTROLLING DIMENSION: MILLIMETER. 
MENSION A DOES NOT INCLUDE MOLD 

LASH, PROTRUSIONS OR GATE BURRS. MOLD 
LASH OR GATE BURRS SHALL NOT EXCEED 
15 (0.006) PER SIDE. 
MENSION B DOES NOT INCLUDE INTERLEAD 
LASH OR PROTRUSION. INTERLEAD FLASH OR 
ROTRUSION SHALL NOT EXCEED 0.15 (0.006) 
E. 
ON K DOES NOT INCLUDE DAMBAR 
USION/INTRUSION. ALLOWABLE 
DAMBAR PROTRUSION SHALL BE 0.13 (0.005) 
TOTAL IN EXCESS OF K DIMENSION AT 
MAXIMUM MATERIAL CONDITION. DAMBAR 
NTRUSION SHALL NOT REDUCE DIMENSION K 
BY MORE THAN 0.07 (0.002) AT LEAST MATERIAL 
ON. 
6. TERMINAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 

7. DIMENSION A AND B ARE TO BE DETERMINED 
UM PLANE -W-. 


MILLIMETERS 
MIN MAX 
8.07 8.33 
5.20 5.38 
1.73 1.99 
0.05 0.21 
0.63 0.95 
0.65 BSC 


won 


m 
=n 
Z2 
Go 


INCHES 
MIN | MAX 
0.317_|_ 0.328 
0.205 | 0.212 
0.068 | 0.078 
0.002_|_0.008 
0.024 | 0.037 
0.026 BSC 


= 
= 


moe 
\ EWE 
TL! 
we 


0.44 0.60 
0.09 0.20 
0.09 0.16 
0.25 0.38 


0.017_|_0.024 
0.003 _| 0.008 
0.003 _| 0.006 
0.010 | 0.015 
0.25 0.33 | 0.010 | 0.013 
7.65 7.90 | 0.301 | 0.311 

ge 8° o° 8° 


=l-|A|A|[S le lz Oo | m0 /o|w|> 
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DT SUFFIX 
PLASTIC TSSOP PACKAGE 
CASE 948H-01 
ISSUE O 


24X K REF . a 


| 0.10 (0.004) @|T| U © | v®© 
| 0.15 (0.006) T) U © 


NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 
2. CONTROLLING DIMENSION: MILLIMETER. 
3. DIMENSION A DOES NOT INCLUDE MOLD 
LASH, PROTRUSIONS OR GATE BURRS. 
OLD FLASH OR GATE BURRS SHALL NOT 
XCEED 0.15 (0.006) PER SIDE. 
MENSION B DOES NOT INCLUDE INTERLEAD 
HOR PROTRUSION. INTERLEAD FLASH 
R PROTRUSION SHALL NOT EXCEED 
0.010) PER SIDE. 
MENSION K DOES NOT INCLUDE DAMBAR 
ROTRUSION. ALLOWABLE DAMBAR 
ROTRUSION SHALL BE 0.08 (0.003) TOTAL IN 
XCESS OF THE K DIMENSION AT MAXIMUM 
|ATERIAL CONDITION. 
ERMINAL NUMBERS ARE SHOWN FOR 
EFERENCE ONLY. 
MENSION A AND B ARE TO BE DETERMINED 
DATUM PLANE -W-. 


MILLIMETERS INCHES 
MIN MAX | MIN | MAX 
7.70 7.90 | 0.303 | 0.311 
4.30 4.50 | 0.169 | 0.177 
— 1.20 — | 0.047 
0.05 0.15 | 0.002 | 0.006 
0.50 0.75 | 0.020 | 0.030 

0.65 BSC 0.026 BSC 
0.27 0.37 | 0.011 | 0.015 
0.09 0.20 | 0.004 | 0.008 
0.09 0.16 | 0.004 | 0.006 
0.19 0.30 | 0.007 | 0.012 
0.19 0.25 | 0.007 | 0.010 

6.40 BSC 0.252 BSC 
0° 8° 0° 8° 
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28-—Pin Packages 


FN SUFFIX 
PLASTIC PLCC PACKAGE 
CASE 776-02 
ISSUE D 
— B|-| 0.007 (0.180)@] T| LM©|N© 
Y BRK 
of —Uu [4] 0.007 (0.180)@| TI LM@|N© 
z 
| ; 
A aixk G1/ J 0.010 (0.250) T] LM®©|NO© 
<< 
VIEW D-D 


0.007 (0.180) @}T] LM®|N© 


0.007 (0.180) @|T| LM®|N © 


0.007 (0.180)@|T| LM®|N © 


Q| 0.004 (0.100) 
—T_—| SEATING 
PLANE 
0.007 (0.180 T| L-M N 
views ts) bers (0.180) @ OINTS) 
<5] 0.010 (0.250)®)| T] LM® | N© VIEWS 
NOTES: 
1. DATUMS -L-, -M-, AND -N- DETERMINED INCHES __| MILLIMETERS 
WHERE TOP OF LEAD SHOULDER EXITS DIM| MIN | MAX | MIN | MAX 
PLASTIC BODY AT MOLD PARTING LINE. A | 0.485 | 0.495 | 12.32 | 12.57 
2. DIMENSION G1, TRUE POSITION TO BE B_ | 0.485 | 0.495 | 12.32 | 12.57 
MEASURED AT DATUM -T-, SEATING PLANE. C | 0.165 | 0.180 | 420 | 4.57 
3. DIMENSIONS R AND U DO NOT INCLUDE E | 0.090 [| 0110 | 229 | 279 
MOLD FLASH. ALLOWABLE MOLD FLASH IS F [0.013 | 0.019 | 0.33 | 0.48 
0.010 (0.250) PER SIDE. G 0.050 BSC 1.27 BSC 
4. DIMENSIONING AND TOLERANCING PER H | 0.026 | 0.032 0.66 0.81 
ANSI Y14.5M, 1982. J | 0.020 — | 051 — 
5. CONTROLLING DIMENSION: INCH. K 10025 | — | 064} — 
6. THE PACKAGE TOP MAY BE SMALLER THAN 
HE PACKAGE BOTTOM BY UP TO 0.012 + 7 te are 1 
(0.300). DIMENSIONS R AND U ARE vl aod tool 107 1 ot 
DETERMINED AT THE OUTERMOST ; ; : : 
EXTREMES OF THE PLASTIC BODY W | 0.042 | 0.048 | 1.07 | 1.21 
EXCLUSIVE OF MOLD FLASH, TIE BAR X_| 0.042 | 0.056 | 1.07 | 1.42 
BURRS, GATE BURRS AND INTERLEAD y | — | 0.020 | — | 0.50 
FLASH, BUT INCLUDING ANY MISMATCH Zz 2°} 10° 2°} 10° 
BETWEEN THE TOP AND BOTTOM OF THE Gi [0.410 | 0.430 | 10.42 [ 10.92 
PLASTIC BODY. Ki | 0.040 [| — | 102 | — 
7. DIMENSION H DOES NOT INCLUDE DAMBAR 
PROTRUSION OR INTRUSION. THE DAMBAR 
PROTRUSION(S) SHALL NOT CAUSE THE H 
DIMENSION TO BE GREATER THAN 0.037 
(0.940). THE DAMBAR INTRUSION(S) SHALL 
NOT CAUSE THE H DIMENSION TO BE 
SMALLER THAN 0.025 (0.635). 
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32-Pin Package 


FA SUFFIX 
PLASTIC TQFP PACKAGE 
CASE 873A-02 
ISSUE A 


0.20 (0.008) AB] T-U 


ls 
| | 
Se ee 


DETAIL Y 


0.20 (0.008) | AC] T-U | Z NOTES: 
1 


. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 

2. CONTROLLING DIMENSION: MILLIMETER. 

3. DATUM PLANE -AB- |S LOCATED AT BOTTOM 
OF LEAD AND IS COINCIDENT WITH THE LEAD 
WHERE THE LEAD EXITS THE PLASTIC BODY AT 

HE BOTTOM OF THE PARTING LINE. 

ATUMS -T-, -U-, AND -Z- TO BE DETERMINED 

DATUM PLANE -AB-. 

MENSIONS S AND V TO BE DETERMINED AT 

EATING PLANE -AC-. 

MENSIONS A AND B DO NOT INCLUDE MOLD 

ROTRUSION. ALLOWABLE PROTRUSION IS 

250 (0.010) PER SIDE. DIMENSIONS A AND B 

O INCLUDE MOLD MISMATCH AND ARE 

TERMINED AT DATUM PLANE -AB-. 

MENSION D DOES NOT INCLUDE DAMBAR 

ROTRUSION. DAMBAR PROTRUSION SHALL 

OT CAUSE THE D DIMENSION TO EXCEED 

520 (0.020). 

NIMUM SOLDER PLATE THICKNESS SHALL BE 
0.0076 (0.0003). 

9. EXACT SHAPE OF EACH CORNER MAY VARY 
FROM DEPICTION. 


== — JS) 4 : 
SEATING [—AC— 6. 
PLANE 


Oy} 0.10 (0.004) | AC 


SZvIVVGCCSCVIOMOFOIH 


bd 
= 


4] 0.20 (0.008)@] Ac | T-u] z 


8x M° 
pl J Igsst MILLIMETERS INCHES 
DIM| MIN MAX MIN MAX 
A 7.000 BSC 0.276 BSC 
Al 3.500 BSC. 0.138 BSC 
SECTION AE-AE 7.000 BSC 0.276 BSC 
3.500 BSC 0.138 BSC 


1.400_| 1.600 | 0.055 | 0.063 
0.300 | 0.450 | 0.012 | 0.018 
1.350_| 1.450 | 0.053 | 0.057 
0.300 | 0.400 | 0.012 | 0.016 
0.800 BSC 0.031 BSC 


GAUGE PLANE See 
> 


S 0.050 | 0.150 | 0.002 | 0.006 
S 0.090 | 0.200 | 0.004 | 0.008 
Ss 0.500 | 0.700 | 0.020 | 0.028 
= 12° REF 12° REF 

DETAIL AD re 0.090 | 0.160 | 0.004 | 0.006 
Ss 0.400 BSC 0.016 BSC 


1° 5° al 5° 
0.150 _| 0.250 | 0.006 | 0.010 


><|S|S]<|2ln|alo}-ol2/=/a |e |x JO |n|m|o|o |B \0 


9.000 BSC. 0.354 BSC 
4.500 BSC 0.177 BSC 
9.000 BSC. 0.354 BSC 
4.500 BSC 0.177 BSC 
0.200 REF 0.008 REF 
1.000 REF 0.039 REF 
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40-Pin Packages 


N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 711-03 
ISSUE C 


NS 


NOTES: 

1, POSITIONAL TOLERANCE OF LEADS (D), SHALL 
BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL 
CONDITION, IN RELATION TO SEATING PLANE 
AND EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 


L 


MILLIMETERS INCHES 
MIN MAX MIN_| MAX 
51.69 | 52.45 | 2.035 | 2.065 
13.72_| 14.22 | 0.540 | 0.560 
3.94 5.08 | 0.155 | 0.200 
0.36 0.56 | 0.014 | 0.022 
1.02 1.52 | 0.040 | 0.060 

2.54 BSC 0.100 BSC 
1.65 2.16 | 0.065 | 0.085 
0.20 0.38 | 0.008 | 0.015 
2.92 3.43 | 0.115 | 0.135 

15.24 BSC 0.600 BSC 
ae 15° De 15° 
0.51 1.02 | 0.020 | 0.040 


g 
= 
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48-Pin Packages 


J SUFFIX 
CERAMIC DIP PACKAGE 
CASE 740-03 
ISSUE B 


be —-A- > NOTES: 
. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 
48 25 t . CONTROLLING DIMENSION: INCH. 
. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL. 


| INCHES MILLIMETERS 


wn 


4 
= 


MIN MAX MIN | MAX 
2.376 | 2.424 | 60.36 | 61.56 
0.576 | 0.604 | 14.64 | 15.34 
0.120 | 0.127 3.05 4.31 
0.015 | 0.021 | 0.381 | 0.533 

0.050 BSC 1.27 BSC 

0.030 | 0.055 | 0.762 | 1.397 
.100 BSC 2.54 BSC 
0.008 | 0.013 | 0.204 | 0.330 
0.100_| 0.165 2.54 4.19 

0.600 BSC 15.24 BSC 
0° 10° 0° 10° 
0.040 | 0.060 | 1.016 | 1.524 
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48-Pin Packages 


N SUFFIX 
PLASTIC DIP PACKAGE 
CASE 767-02 
ISSUE B 


NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANS! 
Y14.5M, 1982. 
TIP TAPER 2. CONTROLLING DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 
FORMED PARALLEL. 
DETAIL X 4, DIMENSIONS A AND 8 DO NOT INCLUDE MOLD 
FLASH. MAXIMUM MOLD FLASH 0.25 (0.010). 
INCHES —_| MILLIMETERS 
Cc <x L piM[_MIN | MAX | MIN | MAX 
A | 2.415 | 2.445 | 61.34 | 62.10 
B | 0540 | 0.560 | 13.72 | 14.22 
an 7 AFP OOH eal AUSQIQEQEDIRA BCT CCToa GES 
-T- WV K F {0.040 | 0.060 | 1.02 | 1.52 
SEATING Masp. |_G_[_0.100Bsc 2.54 BSC 
PLANE \ DETAIL X N ~s|\e- H 0.070 BSC 1.79 BSC 
F G J | 0008 [ 0.015 | 020 | 0.38 
J 48 PL—>|<— K [0.115 | 0.150 | 292 | 3.81 
D 32 PL L 0.600 BSC 15.24 BSC 
J 0.51 (0.020) @]T] A © | 0.25 (0.010)@|T| B © mp of] 1} 0°] 168 
ol (0. n_[ 0.020 | 0.040 | 051 | 1.01 
DT SUFFIX 
PLASTIC TSSOP PACKAGE 
CASE 1201-01 
ISSUE A 
48x K REF K 
0.12 (0.005 U®lV K1 NOTES: 
© (0.005) ® ©|VO 1. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M, 1982. 
J1 2. CONTROLLING DIMENSION: MILLIMETER. 
3. DIMENSIONS A AND B DO NOT INCLUDE 
MOLD FLASH, PROTRUSIONS OR GATE 
BURRS. MOLD FLASH OR GATE BURRS 
SECTION N-N SHALL NOT EXCEED 0.15 (0.006) PER SIDE. 
4, DIMENSION K DOES NOT INCLUDE DAMBAR 
PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN 
EXCESS OF THE K DIMENSION AT MAXIMUM 
MATERIAL CONDITION. 
5, TERMINAL NUMBERS ARE SHOWN FOR 
REFERENCE ONLY. 
6. DIMENSIONS A AND B ARE TO BE 
DETERMINED AT DATUM PLANE —W-. 
MILLIMETERS | __ INCHES 
piM| MIN | MAX | MIN | MAX 
A | 1240 | 12.60 | 0.488 | 0.496 
B | 600 | 6.20 | 0.236 | 0.244 
c | —T| 110 [ — J 0043 
p | 005 | 0.15 | 0.002 | 0.006 
F | 050 | 075 | 0.020 | 0.030 
DETAIL E | 0.25 (0.010 G | 0.50BSC 0.0197 BSC 
H | 037 | — | 0015 | — 
J | 0.09 | 0.20 | 0.004 | 0.008 
Ji {0.09 | 0.16 | 0.004 | 0.006 
D aN K | 017 | 0.27 | 0.007 | 0.011 
S Ewe K1| 0.17 | 0.23 | 0.007 | 0.009 
LI 7. 8.25 | 0.313 | 0.32 
CJ 0.076 (0.003) L {795 {625 | 0318 | 0.926 
-T=] seatine DETAIL E 
PLANE 
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52-Pin Packages 


FN SUFFIX 
PLASTIC PLCC PACKAGE 
CASE 778-02 
ISSUE C 


0.18) @) 


TILM®|N© 


0.007 (0.18) @| T|L-M® 
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VIEW D-D 
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0.010 (0.25) © 


© 
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0.007 (0.18) @| T/L M©|N© 


a 


0.007 (0.18) | T/L-M® |N© 


3.1-71 


y»—¥. 


L_@ 
© 


0.010 (0.25)©] T|L-M® |N© 


NOTES: 
_ DATUMS -L-, -M-, AND -N- DETERMINED WHERE 
TOP OF LEAD SHOULDER EXITS PLASTIC BODY AT 
MOLD PARTING LINE. 
MENSION G1, TRUE POSITION TO BE MEASURED 
DATUM -T-, SEATING PLANE. 
MENSIONS R AND U DO NOT INCLUDE MOLD 
LASH. ALLOWABLE MOLD FLASH IS 0.010 (0.250) 
ER SIDE. 
MENSIONING AND 
4.5M, 1982. 
CONTROLLING DIMENSION: INCH. 
HE PACKAGE TOP MAY BE SMALLER THAN THE 
PACKAGE BOTTOM BY UP TO 0.012 (0.300). 
DIMENSIONS R AND U ARE DETERMINED AT THE 
OUTERMOST EXTREMES OF THE PLASTIC BODY 
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, 

GATE BURRS AND INTERLEAD FLASH, BUT 
INCLUDING ANY MISMATCH BETWEEN THE TOP 
AND BOTTOM OF THE PLASTIC BODY. 
MENSION H DOES NOT INCLUDE DAMBAR 
ROTRUSION OR INTRUSION. THE DAMBAR 
ROTRUSION(S) SHALL NOT CAUSE THE H 
MENSION TO BE GREATER THAN 0.097 (0.940). 
HE DAMBAR INTRUSION(S) SHALL NOT CAUSE 
HE H DIMENSION TO BE SMALLER THAN 0.025 
(0.635). 


ow 


hal 
dqAo~x~UDUTSISOYS 


OLERANCING PER ANS! 


Qa 


7 


i Oo 7O 


INCHES 
MIN MAX 
0.785_|_0.795 
0.785_|_ 0.795 
0.165 | 0.180 
0.090 | 0.110 
0.013 | 0.019 
0.050 BSC 
0.026 _| 0.032 
0.020 = 
0.025 
0.750 
0.750 
0.042 
0.042 
0.042 
20 
0.710 
0.040 


MILLIMETERS 
MIN_ | MAX 
19.94 | 20.19 
19.94 | 20.19 
4.20 4.57 
2.29 2.79 
0.33 0.48 
1.27 BSC 
0.66 0.81 
0.51 — 
0.64 
19.05 
19.05 
1.07 
1.07 
1.07 
2° 
18.04 
1.02 


g 
= 


0.756 
0.756 
0.048 
0.048 
0.056 
0.020 

10° 
0.730 


19.20 
19.20 
1.21 
1.21 
1.42 
0.50 
10° 
18.54 
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52-Pin Packages 


PLASTIC TQFP PACKAGE 


FA SUFFIX 


CASE 848D-03 


ISSUE D 
= 0.20 (0.008) [H] L-M] N Aes (0.008) |T] L-M] N 
CAMAATOAATAUAT (ANE OREO AATEC : t 
=O = 
= 3x VIEWY | 
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« A >| 
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PLATING 


ai Mn 
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—s»> lol <x 


F BASE METAL 


» 
Tle pea 


EY 


~K 


0.13 (0.005) @ | T| LM©|N © 


SECTION AB-AB 
ROTATED 90° CLOCKWISE 


NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982. 
2. CONTROLLING DIMENSION: MILLIMETER. 
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF LEAD AND IS 
COINCIDENT WITH THE LEAD WHERE THE LEAD EXITS THE 
Cc PLASTIC BODY AT THE BOTTOM OF THE PARTING LINE. 
t 0.10 (0.004) | T 4. DATUMS -L-, -M- AND -N- TO BE DETERMINED AT DATUM 
PLANE -H-. 
—H- 5. DIMENSIONS S AND V TO BE DETERMINED AT SEATING 
PLANE -T-. 
= = i 6. DIMENSIONS A AND B DO NOT INCLUDE MOLD 
SEATING PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 (0.010) PER 
PLANE SIDE. DIMENSIONS A AND B DO INCLUDE MOLD MISMATCH 
AND ARE DETERMINED AT DATUM PLANE -H-. 
VIEW AA 7. DIMENSION D DOES NOT INCLUDE DAMBAR PROTRUSION. 
DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH 
TO EXCEED 0.46 (0.018). MINIMUM SPACE BETWEEN 
PROTRUSION AND ADJACENT LEAD OR PROTRUSION 0.07 
(0.003). 
MILLIMETERS INCHES 
pim[ MIN [ MAX [MIN | MAX 
—|.0.05 (0.002) © A | 10.00 BSC 0.394 BSC 
Al 5.00 BSC 0.197 BSC 
al 2xr R1 B | 10.00BSC 0.394 BSC 
Bi 5.00 BSC 0.197 BSC 
c | —T| 170 | — | 0067 
ci | 0.05 | 0.20 | 0.002 | 0.008 
0.25 (0.010) c2/ 1.30 | 1.50 | 0.051 | 0.059 
dD | 0.20 | 0.40 | 0.008 | 0.016 
GAGE PLANE E 0.45 0.75 | 0.018 | 0.030 
F | 0.22 | 0.35 | 0.009 | 0.014 
G 0.65 BSC 0.026 BSC 
J | 007 | 0.20 | 0.003 | 0.008 
K 0.50 REF 0.020 REF 
Ri | 0.08 | 0.20 | 0.003 | 0.008 
S | 12.00BSC 0.472 BSC 
VIEW AA <7 st | 6.00 BSC 0.236 BSC 
u | 0.09 [ 0.16 [ 0.004 | 0.006 
Vv 12.00 BSC 0.472 BSC 
c vi 6.00 BSC 0.236 BSC 
. Ww 0.20 REF 0.008 REF 
z 1.00 REF 0.039 REF 
8 o° | 7° o° | 7° 
o1{ oe | — oe [| — 
02 12° REF 12° REF 
03 12° REF 12° REF 
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56—Pin Packages 


DT SUFFIX 
PLASTIC TSSOP PACKAGE 
CASE 1202-01 
ISSUE A 


56X K REF Le ca] NOTES: 

K1 1. DIMENSIONING AND TOLERANCING PER 
© 0.12 (0.005) @)T| U @|vV® ANSI Y14.5M, 1982. 
2.0 


CONTROLLING DIMENSION: MILLIMETER. 
J oJ 3. 


DIMENSIONS A AND B DO NOT INCLUDE 
MOLD FLASH, PROTRUSIONS OR GATE 
BURRS. MOLD FLASH OR GATE BURRS 
SHALL NOT EXCEED 0.15 (0.006) PER SIDE. 
D 

P 

P 


IMENSION K DOES NOT INCLUDE DAMBAR 

ROTRUSION. ALLOWABLE DAMBAR 

ROTRUSION SHALL BE 0.08 (0.003) TOTAL 
IN EXCESS OF THE K DIMENSION AT 
MAXIMUM MATERIAL CONDITION. 

5. TERMINAL NUMBERS ARE SHOWN FOR 


N REFERENCE ONLY. 
6. DIMENSIONS A AND B ARE 10 BE 

DETERMINED AT DATUM PLANE -W-. 

MILLIMETERS | INCHES 
{ MIN | MAX | MIN | MAX 
13.90 | 14.10 [0.547 [0.555 
y 6.00 | 6.20 | 0.236 | 0.244 
N — | 110 | — | 0.043 
sal 0.05 | 0.15 | 0.002 | 0.006 
F M 0.50 | 0.75 | 0.020 | 0.030 


0.50 BSC. 0.0197 BSC 
0.12 — | 0.005 — 
0.09 0.20 | 0.004 | 0.008 
0.09 0.16 | 0.004 | 0.006 
0.17 0.27 | 0.007 | 0.011 
0.17 0.23 | 0.007 | 0.009 
7.95 8.25 | 0.313 | 0.325 

0° 8° 0° 88 


SECTION N-N 


10.254 (0.010) | T] U © 


=] 
= 


DETAIL E | 0.25 (0.010 


a LL DETAIL E 
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68—Pin Package 


FN SUFFIX 
PLASTIC PLCC PACKAGE 
CASE 779-02 
ISSUE C 


—— B| } 0.007 (0.18) @|T| LM©|NO© 


Y BRK —— U}4| 0.007 (0.18) @}T} LM© |N®© 


Viet 
TS 


U 


_ @1 
4] 0.010 (0.25)© 


LM®|N© 


im 
i=] 
~x< 

a 4 

ai 


0.007 (0.18) @| T| LM®|N®© NOTES: 
1. DATUMS -L-, -M+, AND -N- DETERMINED WHERE TOP OF 
LEAD SHOULDER EXITS PLASTIC BODY AT MOLD 
PARTING LINE. 

2. DIMENSION Gt, TRUE POSITION TO BE MEASURED AT 
0.007 (0.18) @| T| LM® |N© ATUM -T-, SEATING PLANE. 


D 
D, 
3. DIMENSIONS R AND U DO NOT INCLUDE MOLD FLASH. 
Al 
D 


LLOWABLE MOLD FLASH IS 0.010 (0.250) PER SIDE. 
MENSIONING AND TOLERANCING PER ANSI Y14.5M, 


982. 
y 5. CONTROLLING DIMENSION: INCH. 
E 6. THE PACKAGE TOP MAY BE SMALLER THAN THE 
PACKAGE BOTTOM BY UP TO 0.012 (0.300). DIMENSIONS 
A R AND U ARE DETERMINED AT THE OUTERMOST 
A | 0.004 (0.10) EXTREMES OF THE PLASTIC BODY EXCLUSIVE OF MOLD 


Ly —T—] SEATING LASH, TIE BAR BURRS, GATE BURRS AND INTERLEAD 
PLANE LASH, BUT INCLUDING ANY MISMATCH BETWEEN THE 
VIEWS OP AND BOTTOM OF THE PLASTIC BODY. 


7. DIMENSION H DOES NOT INCLUDE DAMBAR 
PROTRUSION OR INTRUSION. THE DAMBAR 
= PROTRUSION(S) SHALL NOT CAUSE THE H DIMENSION 
| 0.010 (0.25)®/T] L-MO©|N@ (O BE GREATER THAN 0.037 (0.940). THE DAMBAR 
INTRUSION(S) SHALL NOT CAUSE THE H DIMENSION TO 
BE SMALLER THAN 0.025 (0.635). 
INCHES MILLIMETERS 
piM| MIN [ MAX | MIN | MAX 
A | 0.985 | 0.995 | 25.02 | 25.27 
B | 0.985 [ 0.995 | 25.02 | 25.27 
H}@| 0.007 (0.18) @|T/LM©|N© c [0.165 | 0180 | 4.20 | 4.57 
E [0.090 [ 0.110 | 229 | 279 
F | 0.013 [ o019 | 0.33 | 0.48 
G 0.050 BSC 1.27 BSC 
K1 H | 0.026 [ 0.032 | 0.66 | 0.81 
J [0020 [| — Tosi | — 
K | 0.025 [ — | 064 | — 
R | 0.950 | 0.956 | 24.13 | 24.28 
K U_[ 0.950 | 0.956 | 24.13 | 24.28 
Y v_| 0.042 [0.048 | 1.07 | 1.21 
w | 0.042 | 0.048 | 1.07 | 1.21 
—»| Le Fd] 0.007 (0.18) @|T] LM©|N© x | 0.042 | 0.056 | 1.07 |_ 1.42 
y | — [0020 | — JT 050 
Z 2°| 10° 2° | 10° 
VIEW S G1 | 0.910 | 0930 | 23.12 | 23.62 
Ki | 0.040 | — | 1.02 | — 
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Programmable Array 
84—Pin Package 


FN SUFFIX 
PLASTIC PLCC PACKAGE 
CASE 780A-01 
ISSUE A 


| 0.18 (0.007)@)T| N©-P © / L©-M© 


U 
| 0.18 (0.007)@) T|N©®-P ©| L©-M© 


Y BRK { 
i. 


A 


y VY _N | 
1X 
G1 
| 0.25 (0.010) | T| N©@-P ©| LO©-M@® 
DETAIL D-D 
|e A > 
| 0.18 (0.007)@|T| L©-M© |N©-P © NOTES: 
1. DATUMS -L-, -M-, -N-, AND -P- 
DETERMINED WHERE TOP OF LEAD 
Z R SHOULDER EXITS PACKAGE BODY AT GLASS 
PARTING LINE. 
2. DIMENSION G1, TRUE POSITION TO BE 
0.18 (0.007) @ y MEASURED AT DATUM -T-, SEATING PLANE. 
a 3. DIMENSIONS R AND U DO NOT INCLUDE 
: GLASS PROTRUSION. ALLOWABLE GLASS 
HTH E PROTRUSION IS 0.25 (0.010) PER SIDE. 
E 4. DIMENSIONING AND TOLERANCING PER 
a a aa (a a ANSI Y14.5M, 1982. 
Cc fl 4 [J 0.100 (0.004) 5. CONTROLLING BIMENSION-INCH_——— 
J “T_T seatina INCHES MILLIMETERS 
PLANE piIM{ MIN | MAX | MIN | MAX 
A | 1.185 | 1.195 [30.10 | 30.35 
@] 0.25 (0.010) ©|T/ LO©-MO|NO-PO© oe? B-[or test 195 [30-10 30.35 
c | 0.165 | 0.180 [ 4.20 | 457 
E | 0090 | o110 | 229 | 279 
F | 0.013 [| 0.021 | 033 | 053 
G | 0.050 BSC 1.27 BSC 
H | 0.026 | 0.032 | 066 | 0.81 
J [0020 [ — J] 051 [| — 
K | 0.025 | —[ o64 | — 
H | 0.18 (0.007) @| T| LO-M©| N©-P © R_| 1.450 | 1.156 [ 29.21 | 29.36 
si Z u_| 1450 [1.156 [ 29.21 | 29.36 
"| | 0.18 (0.007) @ | T|N@-P © | LO-M© v | 0.042 | 0.048 | 4.07 | 1.21 
Y w | 0.042 | 0.048 [1.07 | 1.21 
X | 0.042 | 0.056 [ 1.07 | 1.42 
y | — | 0020 [ —T| 050 
Z 2°] to°] 2°] 10° 
K1 Gi | 1.110 | 1.130 | 28.20 | 28.70 
A 0.18 (0.007)@|T] LO -M®|N®-P © Kt | 0.040 | —J| 102 [| — 
K cil i ( © Zz a°t ioe 2°] 10° 


| 0.18 (0.007)@)T|N©-P ©| L©-M® 


DETAIL S 
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Programmable Array 
128-Pin Package 


DD SUFFIX 
PLASTIC QFP PACKAGE 
CASE 862A-02 


ISSUE B 
L 
Y —> 
96 65 
. FPARRARAAAABAIATROAAAAAAGSAAR A 2 K 
= 64 
[a | 
[ | @ 
[ | 
= = = © P 
[ | 
= ES © @ 
| | nae 
oo a) ao co TT 
l 
-A-H & Ea -{-B-] ||< < t 
= }2\} = = 
ES 
L =H 7 == B ) a] V S) —A—. —B—, —-D— 
a {TI 3 3 
=! eS o|a = 
== == |S 3 DETAIL A 
oo | — a oO 
= DETAILA = gis = 
[a 1 i N : N 
oo a] — So 
[a | 
oo ES 6H NOTES: 
2 == ES © 1. DIMENSIONING AND TOLERANCING PER ANSI 
— = Y14.5M, 1982. 
128 : 33 Y 2. CONTROLLING DIMENSION: MILLIMETER 
PUOUEeEnaRUULUUOUEEERAOAU LUE UROL 3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF 
y LEAD AND IS COINCIDENT WITH THE LEAD 
1 =p--+||« 32 WHERE THE LEAD EXITS THE PLASTIC BODY AT 
HE BOTTOM OF THE PARTING LINE. 
4, DATUMS -A-, -B- AND -D-TO BE DETERMINED 
Py A | AT DATUM PLANE -H-. 
oO 0.20 (0.008) @) H| A-B © D © 5. nae tad TO BE DETERMINED AT 
Zi 6. DIMENSIONS A AND B DO NOT INCLUDE MOLD 
I | 0.05 (0.002)] A-B PROTRUSION. ALLOWABLE PROTRUSION IS 
0.25 (0.010) PER SIDE. DIMENSIONS A AND B DO 
Le Ss ral INCLUDE MOLD MISMATCH AND ARE 
xy DETERMINED AT DATUM PLANE -H-. 
| 0.20 (0.008) @}C| AB © |D© 7. DIMENSION D DOES NOT INCLUDE DAMBAR 
PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN 
EXCESS OF THE D DIMENSION AT MAXIMUM 
MATERIAL CONDITION. DAMBAR CANNOT BE 
i | M—>\ a DETAIL C LOCATED ON THE LOWER RADIUS OF THE 
FOOT. 
=A) DATUM 
CE \ PLANE MILLIMETERS INCHES 
pim[ MIN | MAX [| MIN | MAX 
-C- | 0.10 (0.004) A_|_27.90 | 28.10 [ 1.098 [ 1.106 
SEATING B | 27.90 | 28.10 [ 1.098 | 1.106 
PLANE c | —T/ 407 [ — [0160 
H D [| 0.30 | 0.45 | 0.012 | 0.018 
E | 3.17 [| 3.67 [ 0.125 | 0.144 
F | 0.30 | 0.40 | 0.012 | 0.016 
G 0.80 BSC 0.032 BSC 
H | 0.25 [ 0.35 [ 0.010 | 0.014 
J | 013 [0.23 [0.005 | 0.009 
F —> Ww K | 0.65 [| 0.95 [ 0.026 | 0.037 
Y L 24.80 REF 0.976 REF 
U M 5°] 16° 5°] 16° 
DATUM [=A N | 0.13 [ 0.17 [0.005 | 0.007 
J N PLANE T P| 0.40BSC 0.016 BSC 
R Q Q oof 7°] o°f 7° 
A R| 0.13 | 0.30 [ 0.005 | 0.012 
BASE s | 30.95 [ 31.45 [ 1.219 | 1.238 
l~«— p METAL TI] 013 [| — [0005 | — 
| K U oc | — oc | — 
| 0.20 (0.008) @|C} AB ®©|D® ml x v_| 3095 | 31.45 [1.219 | 1.238 
wl] o40 | — | oo | — 
DETAIL B DETAIL C Le | UR 
z 1.60 REF 0.063 REF 
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Programmable Array 
160-Pin Package 


DH SUFFIX 
PLASTIC QFP PACKAGE 
CASE 864A-03 


ISSUE C 
Y [x L ~ 
1120 181 
OY 000 C000 000 0 OO 
TUOMALA ICCA ALLL if TUTTLE ULLAL LAL x 
a (an) 
a a 
< < 
=x cn oO 
<x 
) v |© 
co | a oO 
o;o Oo 
o|;|o oO 
S|S Ss 
o;|o oO 
NEN N 
S|o S 
[] |) ek 
DETAIL A 
a MO) I 
2 HAA ELAR AAA AAgT LAE AAAATAAALAAEA Y 
cas 1 40 
>| -=p= 
< A 
| 0.20 (0.008)@|H] AB © |D® 
[|_| 0.20 (0.008) ) A-B 
ve Ss >| 
| 0.20 (0.008)@))C] AB ©|D©® 
€| 0.13 (0.005) @|C}] A-B © |D® 
SECTION B-B 
MILLIMETERS INCHES 
pim| MIN | MAX | MIN | MAX 
A | 27.90 | 28.10 | 1.098 | 1.106 
NOTES: B | 27.90 | 28.10 | 1.098 | 1.106 
ry 1. DIMENSIONING AND TOLERANCING PER ANSI c | 335 | 3.85 | 0.132 | 0.152 
Y14.5M, 1982. D | 022 | 0.38 | 0.009 | 0.015 
2. CONTROLLING DIMENSION: MILLIMETER. E 3.20 3.50 | 0.126 | 0.138 
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF F 0,22 0.33 | 0.009 | 0.013 
LEAD AND IS COINCIDENT WITH THE LEAD 6 0.65 BSC 0.026 REF 
WHERE THE LEAD EXITS THE PLASTIC BODY AT H | 025 | 035 | 0010 | 0.014 
c HE BOTTOM OF THE PARTING LINE. T1704 1023 10004 10.009 
4. DATUMS -A-, -B- AND -D- TO BE DETERMINED : : - - 
AT DATUM PLANE -H-. K | 070 | 090 | 0.028 | 0.035 
5. DIMENSIONS $ AND V TO BE DETERMINED AT L 25.35 REF | 0.998 REF _ 
SEATING PLANE -C-. M 5 16 5 16 
6. DIMENSIONS A AND B DO NOT INCLUDE MOLD N | 0.11 | 0.19 | 0.004 | 0.007 
Y PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 P 0.325 BSC 0.013 BSC 
C (0.010) PER SIDE. DIMENSIONS A AND B DO Q 0° 7° 0° 7° 
—— INCLUDE MOLD MISMATCH AND ARE R | 013 [ 0.30 | 0.005 | 0.012 
SEATING DETERMINED AT DATUM PLANE -H-. s [31.00 | 31.40 | 4.220 | 1.236 
PLANE 7. DIMENSION D DOES NOT INCLUDE DAMBAR T {013 | — | 0.005 | — 
PROTRUSION. ALLOWABLE DAMBAR U oo} oo | 
| 0.10 (0.004) PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN v | 31.00 | 31.40 | 1.220 | 1.236 
EXCESS OF THE D DIMENSION AT MAXIMUM wt o40 1 — 10.016 | — 
MATERIAL CONDITION. DAMBAR CANNOT BE X 1.60 REF “0.063 REF 
DETAIL C LOCATED ON THE LOWER RADIUS OR THE FOOT. Y 139 REF 108 BEE 
z 1.33 REF 0.052 REF 
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Programmable Array 
181-Pin Package 


HI SUFFIX 
CERAMIC PGA PACKAGE 
CASE 768N-01 
ISSUE O 


A >K 
* PIN 1 INDENTIFICATION " co Go 
4 Vv NOTES: 
A! QO lofofoy >) 1. DIMENSIONING AND TOLERANCING PER ANSI 
LO RF BIO lofofofo) Y14.5M, 1982, 
14 | KOO) QO©®@ 2. CONTROLLING DIMENSION: INCH. 
D|©® @QO0OOlG 
E1@@ (OTOJOO) INCHES MILLIMETERS 
; a KOO) ©OOO pim{ MIN [| MAX | MIN | MAX 
G1@@ ©QCO® A | 1.555 | 1.595 | 39.50 | 40.51 
M Ls | KOXO) ©Q©OO©O B | 1.555 | 1.595 | 39.50 | 40.51 
J/@@ lOFOJOTO) Cc | 0102 | 0.124 | 259 | 3.15 
i K/@@ loTO{ofo} D | o016 | 0.020 | 041 | 0.51 
L| ©QO@Q@ © loTo{ofo} F | 0.040 | 0.060 | 1.02 | 1.52 
Mi ©O©COOOOOG OOOOO© OOO G | 0.100 BSC 2.54 BSC 
NI CQOQOOOOO OOOOO OOO K [0110 | 0150 | 279 | 3.81 
YY P|! ©OQOQO OOO OOO OO OO L_| 0.043 [0.057 [1.09 [1.45 
R}QOOO© OOO OOOOO OOO M_| 0.655 | 0.675 | 16.64 | 17.15 
1514131211109 87654321 N_| 0.090 | 0.110 | 2.29 | 2.79 
1 { D 181 PL 
SEATING (= © 0.030 (0.76) @|T) A ©|B© 
| © 0.015 (0.38) @| T 
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Programmable Array 
208-Pin Package 


DK SUFFIX 

PLASTIC QFP PACKAGE 

CASE 872A-01 
ISSUE O 


Th 


li 


105 


04 A 


NOTES: 

1, DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M, 1982. 
CONTROLLING DIMENSION: MILLIMETER. 
DATUM PLANE -H- IS LOCATED AT BOTTOM OF 
LEAD AND IS COINCIDENT WITH THE LEAD 
WHERE THE LEAD EXITS THE PLASTIC BODY AT 
HE BOTTOM OF THE PARTING LINE. 
JATUMS —A-, -B- AND -D- TO BE DETERM 
DATUM PLANE -H-. 
MENSIONS S AND V TO BE DETE 
EATING PLANE —C-. 
MENSIONS A AND B DO NOT INCLUDE MOLD 


NED 


RMINED AT 


ROTRUSION. ALLOWABLE PROTRUSION IS 
25 (0.010) PER SIDE. DIMENSIONS A AND B 
)O INCLUDE MOLD MISMATCH AND ARE 


—B- 


= 53 v 


ETERMINED AT DATUM PLANE -H-. 
MENSION D DOES NOT INCLUDE DAMBAR 
ROTRUSION. DAMBAR PROTRUSION SHALI 
NOT CAUSE THE D DIMENSION TO EXCEED 
0.38 (0.015). 


VOUDLSTVTIOMVSYS 


L 


J 0.20 (0.008) @] H] A-B © [D© 


‘|_| 0.05 (0.002) | A-B 


MILLIMETERS INCHES 


0.20 (0.008) @|C] A-B © [D® 


MIN MAX MIN | MAX 


27.90 | 28.10 
27.90 | 28.10 
3.45 4.10 


1.098 | 1.106 
1.098 | 1.106 
0.136_| 0.161 


A 


0.20 (0.008) | H 


D® 


0.05 (0.002) | A-B 


Ss 


t 
oD 


0.20 (0.008) @ 


ABO©|DO© 


—C— 
SEATING 
PLANE 


=f -8=.-D- 


DETAILA 


DETAIL B 


—Z 


BASE METAL 


\ 


al DETAIL C 


_H— 


DATUM 
PLANE 


0.14 0.30 
3.20 3.60 
0.14 0.26 
0.50 BSC 
0.25 0.35 
0.09 0.20 
0.70 0.90 
25.50 REF 
5° 
0.09 
0.25 
0° 
0.13 
31.00 
0.13 
0° 
31.00 
0.40 
1.60 REF 
1.25 REF 
1.25 REF 


0.005 | 0.012 
1.126 | 0.142 
0.005 | 0.010 
0.020 BSC. 
0.010 | 0.014 
0.003 | 0.008 
0.027_| 0.036 
1.004 REF 
5° go 
0.003 | 0.007 
0.010 BSC. 
0° 
0.005 
1.220 
0.005 
9° 
1.220 
0.016 
0.063 REF 
0.049 REF 
0.049 REF 


g° 
0.18 
BSC 
70 
0.30 
31.40 


79 
0.012 
1.236 


1.236 


31.40 


N]<)><s]=]<|c]4]o|9/0]-0]2/=|- |x [|r |o|-n]mlolo|a|>|8 


a 


0.10 (0.004) 


ca 


0.06 (0.002) @ 


D® 


DETAIL B 
SECTION B-B 
ROTATED 7° CCW 


—H- 


DATUM 
PLANE 


Ik 
esl 


X 
DETAIL C 
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TTL, ECL, CMOS and Special Logic Circuits 


Programmable Array 
224-Pin Package 


KE SUFFIX 
PIN GRID ARRAY PACKAGE 
CASE 860F-01 
ISSUE O 


Cc 
A 
B 
=—Q 
L_— see 


16X 0.100 


(o] AMO TO 4 
BIO® 4 
a |OXO) © 
DIO® Z 
188 S| |e] 
-| oO 
ed O10) | |x| 8 
4100 =| 2° 
Ww J 
K 
L 
M 
N 
Pp 
R 
you 
U 
a ie 
, D aa Las ~< 
0.020 
224x Z) 0.016 
| 0. 
ae | 200008 [ofA @[e@ 
© 0.010M | 
NOTES 
1. DIMENSIONS ARE IN INCHES. 
2. INTERPRET DIMENSIONS AND TOLERANCES 
PER ASME Y14.5M, 1994. 
3. MINIMUM SPACING BETWEEN CONDUCTORS 
SHALL BE 0.020. 
INCHES 
Dim| MIN | MAX 
A | 0.070 | 0.145 
p | 1.740 | 1.780 
E | 1.740 | 1.780 
L_| 0.100 | 0.200 
a | 0.045 | 0.075 
SSS. SSS SSS ae 
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Programmable Array 
256—-Pin Package 


BG SUFFIX 
PLASTIC BGA PACKAGE 
CASE 1208A-01 
ISSUE O 


DETAIL K 
M 
Lf \ NOTES: 


. DIMENSIONS ARE IN MILLIMETERS. 
2. INTERPRET DIMENSIONS AND TOLERANCES 
PER ASME Y14.5M, 1994. 
/A\DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO DATUM 
EZ 


Naw 


PLANE Z. 
/\DATUM Z (SEATING PLANE) IS DEFINED BY THE 
SPHERICAL CROWNS OF THE SOLDER BALLS. 


MILLIMETERS 

DIM|__MIN MAX 
A 1.92 2.32 
Al 0.50 0.70 
A2 0.36 REF 
A3 1.12 1.22 
b 0.60 0.90 

D 27.00 BSC 

E 27.00 BSC 

F | 24.00 | 24.70 

G | 24.00 | 24.70 

e 

Ss 


1.27 BSC 
0.635 BSC 


—»| Ss 


20X e 


21 201817 1615 141312117098 7654321 


/\ Le 0.15} Z 


DETAIL K 
ROTATED 90 °CLOCKWISE 


<S<cHawmwvZze2rxAcrommoowr 


\ 


} 
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Programmable Array 
299-Pin Package 


HV SUFFIX 
PIN GRID ARRAY PACKAGE 
CASE 861B-01 


ISSUE O 
Cc 
16X 0.100 
B A 
—, 0.080 MAX: 
rae OOOO To) 4 
A To) 
(O] . al 
c 3) 
D Q ba 
E . = 
F Sa 
G (9) 8 
H Q 2 
: $ 
K 
a L Q 
M Q 
N (0) 
Pp Q 
R Q 
T Q 
U Q 
Vv Q 
i w OOQOOOOOO Q 
oy Y QOOOOOOOO® 
2019 18 1716 1514131211109 87654321 
< D »b—A 
teo <x 
0.020 
224x 0.016 
Q\0. 
eee 6 2 0.030M |C|A@|B@ 
@ 0.010@) |c 
NOTES: 
_ DIMENSIONS ARE IN INCHES. 
2. INTERPRET DIMENSIONS AND TOLERANCES 
PER ASME Y14.5M, 1994. 
3. MINIMUM SPACING BETWEEN CONDUCTORS 
SHALL BE 0.020. 
INCHES 
DIM[ MIN | MAX 
A | 0.070 [0.145 
p | 2.040 | 2.080 
E | 2.040 | 2.080 
L_{-0.100 [0.200 
a | 0.045 [0.075 
s | 0.050BSC 


TTL, ECL, CMOS and Special Logic Circuits 3.1-82 Motorola Master Selection Guide 


Packaging Information 


Surface Mount 
Why Surface Mount? 


Surface Mount Technology is utilized to offer answers to 
many problems that have been created in the use of insertion 
technology. 

Limitations have been reached with insertion packages 
and PC board technology. Surface Mount Technology 
offers the opportunity to continue to advance the state— 
of-the-art designs that cannot be accomplished with 
Insertion Technology. 

Surface Mount Packages allow more optimum device 
performance with the smaller Surface Mount configuration. 
Internal lead lengths, parasitic capacitance and inductance 
that placed limitations on chip performance have been 
reduced. 

The lower profile of Surface Mount Packages allows more 
boards to be utilized in a given amount of space. They are 


Pin Conversion Tables 


stacked closer together and utilize less total volume than 
insertion populated PC boards. 

Printed circuit costs are lowered with the reduction of the 
number of board layers required. The elimination or reduction 
of the number of plated through holes in the board, contributes 
significantly to lower PC board prices. 

Automatic placement equipmentis available that can place 
Surface Mount components at the rate of a few thousand per 
hour to hundreds of thousands of components per hour. 

Surface Mount Technology is cost effective, allowing the 
manufacturer the opportunity to produce smaller units and/or 
offer increased functions with the same size product. 

Surface Mount assembly does not require the preparation 
of components that are common on insertion technology lines. 
Surface Mount components are sent directly to the assembly 
line, eliminating an intermediate step. 


Dual—in—Line Package to PLCC Pin Conversion Data 


The following table gives the equivalent I/O pinouts of Dual—In—Line Package (DIP) configuration and Plastic Leaded Chip 


Carrier (PLCC) packages.* 


Conversion Tables 
8 PIN DIP 1/2/3 /4];/57/6]71]8 
20 PIN PLCC 215 17 |10|12 ]15 |17 | 20 


14 PIN DIP 17273 7,4/;57/6]7)]8)]9 
20 PIN PLCC 2/3 ]4],6]81]9 


16 PIN DIP 17273 7,4/;57/6]7]8)]9 
20 PIN PLCC 2/3 )/4]75/7];,8 79 


20 PIN DIP 17273 7,4/;57/6]7]8)]9 
20 PIN PLCC 17273 7,4/5]/6]7)]8)]9 
24 PIN DIP 17273 7,4/57/6]7)]8)]9 
28 PIN PLCC 2/3 1)4]5 |6 ] 7 | 9 410711 


10 | 11 
10 712 |} 13 | 14 


10 | 11 
10 |} 12 )13 | 14 ]15 |17 | 18 | 19 | 20 


10 | 11 
10 | 11 


10 | 11 
12 |13 | 14 | 16 | 17 [18 |19 | 20 | 21 | 23 | 24 | 25 | 26 | 27 | 28 


12 )13 | 14 


16 718 | 19 | 20 


12 )13 |} 14115 | 16 


12 )13 }14 ]15 |16 |17 | 18 | 19 | 20 
12 }13 }14 ]15 |16 |17 | 18 | 19 | 20 


12 }13 |} 14 1715 |16 | 17 | 18 [19 | 20 | 21 | 22 | 23 | 24 


* The MC1648 has a Non-Standard Conversion Table. For more information, refer to the Motorola MECL Data Book, DL122/D. 
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TTL, ECL, CMOS and Special Logic Circuits 


Tape and Reel 


Logic Integrated Circuits 


Motorola’s tape and reel packaging fully conforms to the latest EIA RS—481A specification. The antistatic embossed tape pro- 
vides a secure cavity sealed with a peel-back cover tape. 


Mechanical Polarization 


Typical 
PLCC Devices 
£-©—0-0-0—9—9-0-O-9 
e-@-@ O-O-@ ®-@ , 
f View from 
tape side 
PIN 1 
al 
Linear direction of travel 
Typical 
SOIC Devices | 
\®—-O©—O-O—O-O—O 
i | I | I I | l 
eo) fe) ° eo) 
| | | i | View from 
7 tw ae 7 tape side 
SUE 
Linear direction of travel 
General Information 
— Reel Size 13 inch (330 mm) Suffix: R2 — Units/Reel 500 to 5000 (see table) 


— Tape Width 12 mm to 24 mm (see table) 


Ordering Information 
To order devices which are to be delivered in Tape and Reel, add the suffix R2 to the device number being ordered. 


Tape and Reel Data 


Tape Width Reel Size Min Lot Size Per Part No. 
Device Type (mm) Device/Reel (inch) Tape and Reel 
16 13 


PLCC-20 1,000 
PLCOC-28 24 500 


SO-8 12 2,500 
SO-14 16 2,500 
SO-16 16 2,500 
SO-16 Wide 16 1,000 
SO-20 Wide 24 1,000 
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